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DISPLAY DEVICE AND OPERATION
METHOD THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/KR2022/014842 designating the United
States, filed on Sep. 30, 2022, in the Korean Intellectual
Property Recerving Oflice and claiming priority to Korean
Patent Application No. 10-2021-0130283, filed on Sep. 30,
2021, 1n the Korean Intellectual Property Oflice, the disclo-
sures of each of which are incorporated by reference herein
in their enftireties.

BACKGROUND

Field

The disclosure relates to a display device capable of
playing game content and an operation method of the
display device.

For example, the disclosure relates to a display device
capable of playing game content controllable by a game
controller and an operation method of the display device.

Description of Related Art

With technological developments 1n display devices, dis-
play devices capable of performing various functions have
been developed.

A representative example of a display device 1s a TV.
Conventional TVs simply recerved broadcast signals and
played corresponding broadcast content (e.g., news, dramas,
and music programs).

With the recent technology development of display
devices, various applications or programs may be stored and
installed on TVs to perform various functions, and various
functions and services in addition to broadcast content
playback functions may be provided through the installed
applications. For example, a game application may be stored
and 1nstalled on a TV and game content may be executed
through the game application.

With the development of communication technology or
communication connection functions of display devices,
display devices have been developed to provide various
functions or services through wired or wireless communi-
cation with external devices. For example, a display device
may be connected to an external device (e.g., a game console
device) through wired or wireless communication and may
receive content (e.g., game content) from the external device
(e.g., the game console device) through the wired or wireless
communication.

As described above, as functions of a display device
become more diverse, a plurality of remote control devices
tor controlling the display device may be used. For example,
in addition to receiving and playing broadcast signals, a
smart TV may perform various functions such as playing
game content and making video calls. Here, a smart TV may
refer to a TV equipped with an operating system (OS) to
provide various functions or services 1n addition to functions
of recerving and playing broadcast signals.

When one display device may be connected to a plurality
of remote control devices and may be controlled by each of
the plurality of remote control devices, the display device
may recerve a control signal from at least one of the plurality
of remote control devices. In this case, there 1s a need to
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2

provide a method and device for processing the control
signal received by the display device to better meet a user’s
intention and increase user satisfaction.

SUMMARY

Embodiments of the disclosure provide a display device
capable of increasing satisfaction of a user using content
through the display device, and an operation method of the
display device.

Embodiments of the disclosure provide a display device
capable of processing a control signal received from any one
of a plurality of remote control devices to increase the
satisfaction of a user using a game through the display
device, and an operation method of the display device.

Embodiments of the disclosure provide a display device
capable of, when receiving a control signal corresponding to
a control key from any one of a plurality of remote control
devices including the same control key, processing the
received control signal to meet the intention of a user using
content through the display device, and an operation method
of the display device.

A display device according to an example embodiment
includes: a display, a communication interface comprising
circuitry configured to mterface with at least one of a first
control device including a first key and a second control
device mncluding the first key, and at least one processor,
comprising processing circuitry, individually and/or collec-
tively, configured to execute at least one instruction to:
receive a lirst control signal corresponding to the first key,
perform a first operation to output a first full screen by
executing the first control signal, based on the first control
signal being received from the first control device while first
content 1s being played, and perform a second operation
different from the first operation to output a second full
screen different from the first full screen, based on the first
control signal being received from the second control device
while the first content 1s being played.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one instruction to: perform the second operation to maintain
playback of the first content, based on the first control signal
being received from the second control device while the first
content 1s being played.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: perform the second operation to i1gnore
the first control signal while maintaining playback of the
first content, based on the first control signal being received
from the second control device while the first content is
being played.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1instruction to: generate a first user interface screen
corresponding to the first control signal, and perform the
second operation to output the first user interface screen
through the display while maintaining playback of the first
content, based on the first control signal being received from
the second control device while the first content 1s being
played.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one instruction to: maintain playback of the first content,
based on the first control signal being received from the
second control device while the first content 1s being played,
and determine whether to generate the first user interface
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screen, based on a result of i1dentifying whether the first
control signal 1s a control signal for requesting video output.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: based on 1dentifying that the first control
signal 1s not a control signal for requesting video output,
perform an operation corresponding to the first control
signal 1n a background environment while playback of the
first content 1s maintained.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: based on 1dentifying that the first control
signal 1s a control signal for requesting video output, gen-
crate the first user interface screen while playback of the first
content 1s maintained, and control the display to display the
second full screen including a playback image of the first
content and the first user interface screen.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: based on 1dentifying that the first control
signal 1s a control signal for requesting video output corre-
sponding to a full screen, split a full screen of the display
device mto a plurality of partial screens, and control the
playback image and the first user interface screen to be
respectively output on the plurality of partial screens.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: determine a layout of the second tull
screen, based on a resolution of an 1mage corresponding to
the first content.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: determine a layout of the second full
screen, based on at least one of a resolution of the playback
image and an attribute of the first user interface screen.

For example, the first key may include a home key, the
first content may 1nclude game content, and the first control
device may include a game control device configured to
exclusively perform control related to a game service.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: control the first full screen including a
game home screen including at least one game-related menu
to be output on the display, based on the first control signal
corresponding to the home key being received from the first
control device while the game content 1s being played, and
control the second full screen different from the first full
screen to be output while maintaining playback of the game
content, based on the first control signal corresponding to the
home key being received from the second control device
while the game content 1s being played.

For example, at least one processor, individually and/or
collectively, may be further configured to execute the at least
one 1nstruction to: control the first full screen including a
game home screen including at least one game-related menu
to be output on the display, based on the first control signal
corresponding to the home key being received from the first
control device while the game content 1s being played 1n
response to provision of the game service, and control a full
screen ncluding a home menu screen including a plurality
of menus respectively corresponding to a plurality of cat-
cgories to be output, based on the first control signal
corresponding to the home key being received from the first
control device while a service different from the game
service from among a plurality of services provided by the
display device 1s being provided.
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A method of operating a display device according to an
example embodiment includes: receiving a first control

signal while the display device i1s playing first content,
through a communication interface configured to commu-
nicate with at least one of a first control device including a
first key and a second control device including the first key,
identifving a type of a control device that transmits the first
control signal, performing a first operation to output a first
tull screen by executing the first control signal, based on the
first control signal being recerved from the first control
device while the first content 1s being played, and perform-
ing a second operation different from the first operation to
output a second full screen different from the first tull
screen, based on the first control signal being received from
the second control device while the first content 1s being
played.

According to a display device and an operation method
thereol according to an example embodiment, the satisfac-
tion of a user using content through the display device may
be increased.

According to a display device and an operation method
thereol according to an example embodiment, the display
device receiving a control signal from any one of a plurality
of different control devices including the same key may
operate to better meet a user’s intention, thereby increasing
user satisfaction.

According to a display device and an operation method
thereol according to an example embodiment, a control
signal received from any one of a plurality of remote control
devices may be processed so that playback of a game 1s not
stopped regardless of the intention of a user playing the
game. Accordingly, because the game 1s not suddenly
stopped regardless of the intention of the user playing the
game through the display device, the game user may not
experience inconvenience. Accordingly, according to the
display device and the operation method thereol according
to an example embodiment, the satisfaction of the user
playing the game through the display device may be
increased.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
certain embodiments of the present disclosure will be more
apparent from the following detailed description, taken 1n
conjunction with the accompanying drawings, in which:

FIG. 1 1s a diagram 1illustrating a plurality of control
devices that may be used to control a display device for
playing game content according to various embodiments;

FIG. 2A 1s a diagram 1illustrating an example of a home
menu screen output from a display device according to
various embodiments;

FIG. 2B 1s diagram illustrating an example of a home
menu screen output from a display device according to
various embodiments;

FIG. 2C 1s a diagram 1llustrating an example of a home
menu screen output from a display device according to
various embodiments;

FIG. 2D 1s a diagram illustrating an example of a home
menu screen output from a display device according to
various embodiments;

FIG. 2E 1s a diagram illustrating an example of a game
home screen output from a display device according to
various embodiments;

FIG. 2F 1s a diagram 1llustrating an example of a game
home screen output from a display device according to
various embodiments;
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FIG. 2G 1s a diagram illustrating an example of a setting
screen output from a display device according to various
embodiments;

FIG. 2H 1s a diagram 1illustrating an example of a game
setting screen output from a display device according to
various embodiments;

FIG. 3A 1s a block diagram illustrating an example
configuration of a display device, according to various
embodiments;

FIG. 3B 1s a block diagram illustrating an example
configuration of a display device, according to various
embodiments;

FIG. 4A 1s a diagram illustrating example operations
performed by a display device and screens output in
response to the operations, according to various embodi-

ments;

FIG. 4B 1s a diagram illustrating example operations
performed by a display device and screens output in
response to the operations, according to various embodi-
ments;

FIG. 5A 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments;

FIG. 5B 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments;

FIG. 6 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments;

FIG. 7A 1s a diagram 1illustrating an example screen
switching operation of a display device performed based on
reception of a control signal according to various embodi-
ments;

FIG. 7B 1s a diagram 1illustrating an example screen
switching operation of a display device performed based on
reception of a control signal according to various embodi-
ments;

FIG. 7C 1s a diagram 1illustrating an example screen
switching operation of a display device performed based on
reception ol a control signal according to various embodi-
ments;

FIG. 7D 1s a diagram 1illustrating an example screen
switching operation of a display device performed based on
reception of a control signal according to various embodi-
ments;

FIG. 7E 1s a diagram illustrating an example screen
switching operation of a display device performed based on
reception of a control signal according to various embodi-
ments;

FIG. 8 1s a flowchart 1llustrating an example of operation
S522 of FIG. SA according to various embodiments;

FI1G. 9 1s a flowchart 1llustrating an example of operation
5522 of FIG. 5A according to various embodiments;

FIG. 10 1s a diagram illustrating an example screen
splitting operation performed by a display device, according
to various embodiments;

FIG. 11 1s a diagram 1llustrating an example configuration
of an 1mage processing unit included 1 a display device,
according to various embodiments;

FI1G. 12 1s a diagram 1illustrating an example configuration
of an 1mage processing unit included 1 a display device,
according to various embodiments;

FI1G. 13 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments;

10

15

20

25

30

35

40

45

50

55

60

65

6

FIG. 14 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal

received by a display device, according to various embodi-
ments;

FIG. 15 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according various embodi-
ments;

FIG. 16 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments;

FIG. 17 1s a flowchart 1llustrating an example method of
operating a display device, according to various embodi-
ments;

FIG. 18 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments;

FIG. 19 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments;

FIG. 20 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments;

FIG. 21 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments;

FIG. 22 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments; and

FIG. 23 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments.

DETAILED DESCRIPTION

The present disclosure will now be described more fully
with reference to the accompanying drawings. However, the
present disclosure may be embodied 1n many different forms
and 1s not limited to the various embodiments of the present
disclosure set forth herein. For clarity, portions irrelevant to
the descriptions of the present disclosure may be omitted in
the drawings, and like components are denoted by like
reference numerals throughout the disclosure. In the draw-
ings, like reference numerals denote like elements.

Throughout the disclosure, when a component is referred
to as being “connected” to another component, 1t will be
understood to include that the component 1s “directly con-
nected” to the other component or 1s “electrically con-
nected” to the other component with another component
therebetween. When a part “includes™ an element, another
clement may be further included, rather than excluding the
existence of the other element, unless otherwise described.

Expressions such as ‘in some embodiments’ or ‘in an
embodiment” mentioned throughout the disclosure are not
intended to indicate the same embodiment.

Various embodiments may be represented by functional
block components and various process operations. Some or
all of functional blocks may be implemented by various
numbers of hardware and/or software components for per-
forming specific functions. For example, functional blocks
of the present disclosure may be implemented using one or
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mOore processors Or MICroprocessors, or circuit components
for mntended functions. Furthermore, for example, the func-
tional blocks may be implemented 1n various programing or
scripting languages. The functional blocks may be imple-
mented 1n an algorithm executed by one or more processors.
In addition, the present disclosure may employ the prior art
for electronic configuration, signal processing, and/or data
processing, etc. The terms such as ‘module’, ‘component’,
and the like may be used broadly and may not be limited to

mechanical and physical elements.

Connection lines or connection members between com-
ponents 1llustrated in the drawings are merely illustrative of
functional connections and/or physical or circuit connec-
tions. In an actual device, connections between components
may be represented by various functional connections,

physical connections, or circuit connections that are replace-
able or added.

In addition, the expression ‘at least one of a, b, and ¢’
indicates only a, only b, only ¢, both a and b, both a and c,
both b and c, or all of a, b, and c.

In a disclosed embodiment, a display device may refer to
any electronic device capable of displaying a screen corre-
sponding to content provided to a user (e.g., a playback
screen of content or a menu screen for content). Content may
be a game, a lecture, a movie, a home traiming service, or the
like.

For example, a display device according to an embodi-
ment of the present disclosure may include, without limita-
tion, any of various electronic devices capable of displaying
at least one content such as a TV, a smart TV, a digital
broadcasting terminal, a tablet PC, a smartphone, a mobile
phone, a computer, a laptop computer, or the like. Also, a
display device may be of a movable or user-portable type as
well as a fixed type.

FIG. 1 1s a diagram 1illustrating a plurality of control
devices that may be used to control a display device for
playing game content according to various embodiments.

With the development of technology of display devices,
display devices capable of performing various functions
have been developed. For example, a display device (e.g., a
smart 'TV) may provide a uses with various additional
functions or additional services in addition to a function of
providing broadcast content according to broadcast recep-
tion, which 1s a representative function. For example, a
smart TV may perform games, video calls, and home
training services. As described above, when a smart TV
provide additional functions such as games, video calls, and
home training services, a dedicated control device for con-
trolling the provided functions or services may be used. That
1s, a TV control device for controlling an operation of a
smart TV 1tself and an additional function-specific control
device (e.g., a game control device) for controlling an
additional function (e.g., a game function) or content cor-
responding to the additional function may be connected to
the smart TV.

In FIG. 1, a display device according to a disclosed
embodiment 1s a TV, and the following will be described
assuming that a display device 100 provides a game function
to play game content.

Referring to FIG. 1, the display device 100 may be
generally controlled by a control device 101 located at a
remote location. The control device 101 may be a control
device used to generally control the display device 100. For
example, when the display device 100 1s a TV, the control
device 101 may be a control device manufactured and sold
by a manufacturer of the TV to control an overall function
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of the TV. Alternatively, the control device 101 may be an
integrated control device capable of controlling overall
functions of the TV.

For example, the control device 101 may include at least
one key 104 and 105 such as a key for turning on or off the
TV, a channel change key, a sound control key, a home menu
key, a configuration key, and a plurality of numeric keys for
channel designation. When a user presses or touches a
certain key included in the control device 101, the control
device 101 may transmit a control signal corresponding to
the selected key to the display device 100. When the display
device 100 1s a TV, a control device for generally controlling
functions of the TV may be referred to as a “TV control
device’ or an ‘mtegrated control device’.

When the display device 100 provides an additional
function such as a game, 1n order to exclusively control the
additional function, a separate control device 102 different
from the control device 101 may be separately used. For
example, when the display device 100 provides a game
function, the display device 100 may be controlled by the
control device 102 for controlling game content or a game
function. In detail, the control device 102 is a control device
used to exclusively control a game function or game content
and may be referred to as a ‘game control device’.

Also, for convenience of explanation, a control device for
exclusively controlling a specific function (e.g., a game
function) may be referred to as a first control device 102, and
a control device for generally controlling functions of the
display device 100 may be referred to as a second control
device 101.

In general, 1n the case of a game control device, at least
one key included in the control device 101 may have a key
configuration different from that of the control device 102.
For example, the control device 102 that 1s a game control
device includes at least one key 106 and 107 required to
control a game function, set game-related settings, or play a
game. For example, the control device 102 may include at
least one key for controlling a game function (e.g., a game
start key, a game end key, and a game pause key), at least one
key required to set game settings (e.g., a game configuration
key), at least one key required to play a game (e.g., a
direction key, a position movement key, a vibration intensity
control key, and a joystick), and/or at least one key {for
performing an additional function related to a game (e.g., a
communication connection key for sharing a game with
other users, a communication connection setting key, a game
playback screen recording key, and a game playback screen
sound recording key). Also, the control device 102 may be
a control device used by a user playing a game.

Also, the game control device 102 may include at least
one key that 1s the same as the TV control device 101. For
example, the game control device 102 may include a home
key, a setting key, a volume up key, and/or a volume down
key. In the above example, the TV control device 101 may
include at least one key (e.g., a home key, a setting key, a
volume up key, and/or a volume down key) that 1s the same
as at least one key included in the game control device 102.

In a disclosed embodiment, the display device 100 may be
paired with a plurality of control devices (e.g., 101 and 102),
and may receive a control signal from each of the plurality
ol control devices (e.g., 101 and 102).

The following will be described assuming that the control
device 101 or 102 1s a ‘remote control device’ that wirelessly
communicates with the display device 100, is located at a
remote location, and may control the display device 100.

Also, the control device 101 or 102 may include a
hardware component such as a keypad, a mouse, a touch
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pad, a touchscreen, a track ball, or a jog switch to receive a
control signal. The control device 101 or 102 may 1dentily
a control signal corresponding to a selected or input key and
may accordingly transmit the control signal to the display
device 100. Alternatively, the control device 101 or 102 may
include a microphone that recerves sound, and may recog-
nize sound (e.g., a user voice) recerved through the micro-
phone, may generate a control signal for the sound, and may
transmit the control signal to the display device 100.

Hereinafter, for convenience ol explanation, the control
device 102 for exclusively performing control related to
specific content, a specific function, a specific service,
and/or a specific application 1s referred to as a ‘first control
device 102”.

Also, for convenience ol explanation, a control device
used for overall control of the display device 100 1s referred
to as a ‘second control device 101°. For example, the second
control device 101 may refer to a control device that does
not exclusively perform control related to specific content, a
specific Tunction, a specific service, and/or a specific appli-
cation. Alternatively, the control device 101 may be a control
device for exclusively performing control related to other
functions, other content, other services, and/or other appli-
cations distinguished from specific content, a specific func-
tion, a specific service, and/or a specific application.

For example, the first control device 102 may refer to a
control device for exclusively performing control related to
specific content (e.g., game content), and the second control
device 101 may be a control device diflerent from the first
control device. In another example, the first control device
102 may be a control device for exclusively performing
control related to a specific function (e.g., a game providing
function), and the second control device 101 may be a
control device that does not exclusively perform control
related to the specific function (e.g., the game providing
function). Alternatively, the second control device 101 may
be a control device for overall control of the display device
100.

In another example, the first control device 102 may be a
control device for exclusively performing control related to
a specific application (e.g., a game application installed and
executed 1n the display device 100), and the second control
device 101 may be a control device for exclusively performs-
ing control related to another application (e.g., an applica-
tion for providing an internet search service).

Also, heremaftter, for example, the following will be
described assuming that a specific function or specific
content 1s a game, and the first control device 102 1s a game
control device. Also, the following will be described assum-
ing that the second control device 101 1s an integrated
control device capable of controlling overall functions of a
TV.

FIGS. 2A to 2H are views illustrating an example of a
change 1n an output screen corresponding to reception of a
control signal. In detail, each of FIGS. 2A to 2H 1s a view
illustrating an example of a full screen output from a display
device when a control signal 1s received from one control
device for controlling the display device while game content
1s being played.

For example, each of FIGS. 2A to 2H 15 a view 1llustrating
an example of a full screen output from the display device
100 described with reference to FIG. 1. For example, the
display device 100 may receive a control signal from at least
one of a plurality of control devices (e.g., 101 and 102), and
may output a full screen based on the reception of the control
signal. The output full screen may be a full screen illustrated

in each of FIGS. 2A to 2H.

10

15

20

25

30

35

40

45

50

55

60

65

10

While game content 1s being played, a control signal may
be received by the display device 100. The control signal
may be transmitted from any one of the first control device
102 and the second control device 101 described with
reference to FIG. 1. For example, the control signal may be
a control signal corresponding to a home key for requesting
to enter a home menu.

For example, the home key may be a control key for
requesting to output a home menu screen provided by the
display device 100. The home menu screen may be config-
ured differently according to the display device 100. In
general, the home menu screen may be a user interface
screen mcluding a plurality menus corresponding to a plu-
rality of functions that may be provided by the display
device 100. The home menu screen may be formed difler-
ently according to a manufacturer, a model, product speci-
fications, etc. of the display device 100. Also, the home

menu screen may have a pre-defined form in the display
device 100.

FIGS. 2A, 2B, 2C and 2D described below are diagrams
illustrating examples of a home menu screen output from a
display device, according to various embodiments.

FIG. 2A 15 a view 1llustrating an example of a home menu
screen output from a display device.

Referring to FIGS. 1 and 2A, the display device 100 may
play game content to provide a game function. Accordingly,
the display device 100 may output a full screen (e.g., 220)
including an 1image 201 corresponding to playback of game
content on a display 120 of the display device 100. Here-
inafter, for convenience of explanation, an i1mage corre-
sponding to playback of game content 1s referred to as a
‘came 1mage 201°.

When a control signal corresponding to a home key 1s
received, the display device 100 may output a home menu
screen 220. The home menu screen 220 1s a user interface
screen including a home menu 221, and the home menu 221
may be output to overlap at least a partial area of a full
screen. Alternatively, the home menu 221 itself may be
output as a full screen. FIG. 2A 1llustrates an example where
the home menu 221 1s output on a partial area of a full screen
including the game 1image 201 that 1s a previously output tull
screen.

Referring to the example of FIG. 2A, the home menu 221
may include a plurality of application menus corresponding
to a plurality of applications provided by the display device
100. Also, the display device 100 may display one menu
included in the home menu 221 as a basic menu. For
example, the home menu screen 220 of the display device
100 may be display the basic menu, for example, a basic
application, set 1n the display device 100 to be distinguished
from other menus. For example, when the basic application
1s set to an application 4 App4 223, the display device 100
may display the basic application App4 223 using a color,
symbol, icon, shape, and/or highlighting process difierent
from other applications (e.g., Appl, App2, App3, App?.
App6, and App7). FIG. 2A 1llustrates an example where the
basic application App4 223 1s highlighted.

For example, in the example of FIG. 2A, the home menu
screen 220 may be a screen that includes the home menu 221
including a plurality of menus respectively corresponding to
a plurality of applications provided by the display device
100 and where App4 223 1s set as a basic menu.

FIG. 2B 1s a diagram 1illustrating an example of a home
menu screen output from a display device according to
vartous embodiments. The same elements in FIG. 2B as
those 1 FIG. 2A are denoted by the same reference numer-
als.
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In the example of FIG. 2B, a home menu screen 230 may
be a screen including a home menu 231 displayed overlap-
ping on the game 1mage 201 that 1s a previously displayed
1mage.

The home menu 231 may further display a plurality of
sub-menus 232 corresponding to a basic menu (e.g., a basic
application) compared to the home menu 221 of FIG. 2A.
FIG. 2B illustrates an example where App4 223 that 1s a
basic application 1s displayed 1n a different color from other
applications.

For example, when App4 223 1s set as a basic menu, the
home menu 231 may further include the plurality of sub-
menus 232 displaying a plurality of pieces of content
provided through the basic menu App4 223. For example,
when the basic menu App4 223 1s an application for pro-
viding media, a plurality of pieces of media content may be
provided through the basic menu App4 223. The plurality of
sub-menus 232 may be menus for selecting the plurality of
pieces of media content provided through the menu App4
223. For example, the sub-menus 232 may include menus
tor selecting Content 1, Content 2, Content 3, Content 4, and
Content 5 which are the plurality of pieces of media content
provided through the menu App4 223.

FIG. 2C 1s a diagram 1llustrating an example of a home
menu screen output from a display device according to
various embodiments.

Referring to the example of FIG. 2C, a home menu screen
240 may be output as a full screen. Also, a plurality of menus
respectively corresponding to a plurality of services or
functions provided by the display device 100 may be dis-
played 1n a partial area 241 of the home menu screen 240.

For example, when a function provided to the display
device 100 1s classified into a plurality of categories, the
home menu screen 240 may include a plurality of menus
corresponding to the plurality of categories. For example,
the plurality of menus included 1n the home menu screen 240
may include a sign in menu for user login, a search menu for
searching for a function, provided content, and stored data of
the display device 100, a music menu corresponding to a
music providing function, a game menu corresponding to a
game function, and a media menu corresponding to a media
providing function. Also, each of the plurality of menus may
include a corresponding page (or layout).

Also, the home menu screen 240 may be set to display a
page corresponding to any one of the plurality of menus.

For example, FIG. 2C illustrates an example where a
basic setting of the home menu screen 240 1s to display a
page corresponding to the media menu. Also, a menu
designated as a basic setting of the home menu screen 240
may be referred to as a ‘basic menu’.

For example, when a basic setting of the home menu
screen 1s the game menu, the home menu screen may be
configured as a screen (e.g., 260) of FIG. 2E described
below. In this case, for convenience of explanation, the
home menu screen in which the game menu 1s displayed as
a basic setting may be referred to as a ‘game home screen’.
That 1s, the game home screen may be a user interface screen
displaying a page corresponding to the game menu from
among the plurality of menus corresponding to the plurality
of categories ncluded in the home menu screen. The game
home screen will be described in greater detail below with
reference to FIGS. 2E and 2F.

In the home menu screen 240, a basic menu set i1n the
display device 100 may be displayed to be distinguished
from other menus. For example, the basic menu may be a
menu (or application) that provides media content, and the
display device 100 may display a ‘media’ menu 242 that 1s
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a basic menu using a color, symbol, 1con, shape, and/or
highlighting process diflerent from other menus. FIG. 2C
illustrates an example where the media menu 242 that 1s a
basic menu 1s displayed 1n a different color. Also, a certain
area 244 included 1n the home menu screen 240 may be an
areca where sub-menus for selecting a plurality of sub-
applications (e.g., pieces ol media content) provided through
the media menu 242 that 1s a basic menu are displayed. Also,
the certain area 244 may further include an area 246 where
additional information corresponding to any one (e.g.,
Appl) of the plurality of sub-applications 1s displayed. Also,
the home menu screen 240 may include an image 243
corresponding to any one (e.g., Appl) of the plurality of
sub-applications. For example, when any one of the sub-
applications which may be provided in the media menu 242
corresponds to certain movie content, the home menu screen
240 may display the representative image 243 of the certain
movie content.

FIG. 2D 1s a diagram illustrating an example of a home
menu screen output from a display device according to
vartous embodiments. The same elements 1n FIG. 2D as
those 1 FIG. 2B are denoted by the same reference numer-
als.

In the example of FIG. 2D, a home menu screen 250 may
display first a menu bar 252 where a plurality of application
menus corresponding to a plurality of applications provided
by the display device 100 are displayed. When any one menu
(c.g., a media menu 2354) included 1n the menu bar 252 1s
selected, a sub-menu bar 232 where sub-menus (or sub-
applications) which may be provided 1n the selected menu
are displayed may be additionally displayed.

Also, there may be a menu screen corresponding to any
one of a plurality of functions, services, and applications that
may be provided by the display device 100. For example,
when the display device 100 provides a game function, a
user 1nterface screen for providing a game function may be
referred to as a game home screen. For example, the game
home screen may be configured differently according to a
manufacturer, a model, product specifications, etc. of the
display device 100. Also, the game home screen may have
a pre-defined form 1n the display device 100.

FIGS. 2E and 2F described below are diagrams 1llustrat-
ing examples of a game home screen output from a display
device, according to various embodiments.

FIG. 2E 1s a diagram illustrating an example of a game
home screen output from a display device, according to
various embodiments. The same elements 1n FIG. 2E as
those 1 FIG. 2C are denoted by the same reference numer-
als.

A game home screen 260 may have a form similar to that
of the home menu screen 240 of FIG. 2C, and may be a user
interface screen output when a game menu 262 1s selected 1n
the home menu screen 240.

For example, the game home screen 260 may include an
indicator (e.g., a diflerent color, symbol, 1con, shape, and/or
highlighting process) indicating that the game menu 262 has
been selected, and a plurality of games that may be provided
in the game menu 262 may be displayed in a certain area
263.

For example, when Game 1 266 1s set or selected as a
basic game from among the plurality of games that may be
provided 1n the game menu 262, the game home screen 260
may further display at least one of an area 265 for displaying
additional information about Game 1 266 and a representa-
tive 1image (e.g., 201) of Game 1.

FIG. 2F 1s a diagram 1llustrating an example of a game
home screen output from a display device, according to
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vartous embodiments. The same elements 1n FIG. 2F as
those 1n FIG. 2D are denoted by the same reference numer-
als.

In the example of FIG. 2F, a game home screen 290 may
have a form similar to that of the home menu screen 250 of
FIG. 2D, and may be a user interface screen output when a
game menu 295 1s designated or selected in the home menu
screen 250. Also, the game home screen 290 may include a
plurality of games that may be provided 1n the game menu
295 as a sub-menu window.

FIG. 2G 15 a diagram 1llustrating an example of a setting,
screen output from a display device, according to various
embodiments.

A control signal received by the display device 100 may
be a control signal corresponding to a key (e.g., a setting
key) for requesting to output a configuration menu required
for an operation of the display device 100. The display
device 100 may receive a control signal corresponding to a
setting key included 1n a control device, and may output a
setting screen 271 that 1s a user interface screen for settings
of the display device 100 based on reception of the control
signal. The setting screen 271 1s a user interface screen for
settings of the display device 100, and a detailed configu-
ration may be formed differently according to a manufac-
turer, model, product specifications, etc. of the display
device 100. Also, the setting screen may have a pre-defined
form 1n the display device 100.

Referring to FIG. 2@, the setting screen 271 may include
an area 2735 where a plurality of menus that may be set by
a user 1n the display device 100 are displayed. Also, the
setting screen 271 may include an area 276 where sub-
menus corresponding to any one of the plurality of menus
are displayed. For example, any one of the plurality of
menus may be set as a basic menu. Also, a plurality of
sub-menus corresponding to the set basic menu may be
displayed 1n the area 276. Alternatively, when any one of the
plurality of menus 1s selected by the user, sub-menus cor-
responding to the selected menu may be displayed in the
arca 276.

FIG. 2G illustrates an example where when a network
setting menu 273 1s set as a basic menu from among the
plurality of menus that may be set by the user 1n the display
device 100, sub-menus corresponding to the network setting
menu 273 are displayed in the area 276.

Also, the setting screen 271 may be displayed overlapping
on a full screen 270. Alternatively, the setting screen 271
itsell may be displayed as a full screen (not shown).

FIG. 2H 1s a diagram 1illustrating an example of a game
setting screen output from a display device, according to
various embodiments.

In the example of FI1G. 2H, a game setting screen 281 may
be a user iterface screen for game setting. For example, a
detailed configuration of the game setting screen 281 may be
formed differently according to a manufacturer, model,
product specifications, etc. of the display device 100. In
another example, a detailed configuration of the game set-
ting screen 281 may be formed differently according to a
game content provider and/or a type ol game content.

For example, the game setting screen 281 may include an
area 285 where a plurality of menus required for a configu-
ration required to play a game are displayed. Also, the game
setting screen 281 may include an area 286 where sub-
menus corresponding to any one of the plurality of menus
are displayed. For example, any one of the plurality of
menus may be set as a basic menu. Also, a plurality of
sub-menus corresponding to the set basic menu may be
displayed 1n the area 286. Alternatively, when any one of the
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plurality of menus 1s selected by a user, sub-menus corre-
sponding to the selected menu may be displayed 1n the area
286.

For convenience of explanation, a user interface screen
(e.g., 271 of FIG. 2G) for a configuration for overall
functions provided to a display device 1s referred to as a “TV
setting screen’, and a user iterface screen (e.g., 281 of FIG.
2H) for a configuration for a game 1s referred to as a ‘game
setting screen’.

When both the first control device 102 and the second
control device 101 which are a plurality of control devices
are used to control the display device 100, user satisfaction
may vary according to how the display device 100 operates
according to a control signal.

For example, while a game user (hereinafter, referred to as
a ‘first user’) 1s playing a game through the display device
100 using the first control device 102, a second user different
from the first user who 1s the game user may select a certain
key included in the second control device 101. Then, a
control signal corresponding to the selected key 1s transmiut-
ted from the second control device 101 to the display device
100. In the above example, in a general case, when a control
signal 1s received, the display device 100 unconditionally
pauses an operation of content that 1s currently being played
and performs an operation corresponding to the control
signal. In detail, when a control signal corresponding to a
home key 1s received by the display device 100, the display
device 100 may stop playing game content, may perform a
home menu entry operation, and may display the home
menu 221 on a full screen (e.g., 220).

In the above example, even though the first user was
playing a game through the display device 100 and had no
intention of stopping the game, playback of the game
content 1s stopped according to the second user’s operation
of the second control device 101. Accordingly, the above
method may cause inconvenience to the first user due to
game interruption regardless of the intention of the first user
who was playing the game while watching the game content.

Also, the first control device 102 and the second control
device 101 may include at least one same key. For example,
the first control device 102 and the second control device
101 may include the same home menu key. In this case,
conventionally, when the same key 1s selected and received
from each of the first control device 102 and the second
control device 101, there was no definition as to whether the
same user mterface screen 1s output or to perform the same
operation. When the same key 1s selected and received from
cach of the first control device 102 and the second control
device 101, the display device 100 needs to operate to
increase user satisfaction.

A disclosed embodiment may provide a display device
operating to increase user satisfaction while solving the
problems causing user inconvenience as described above. In
detail, there are provided a display device that operates,
when a control signal 1s mput while certain content corre-
sponding to a certain function or service 1s being played
through the display device 100, to increase the satistfaction
ol a user receiving the certain function or service, and an
operation method of the display device. Hereinatter, a dis-
closed embodiment will be described 1n greater detail below
with reference to FIGS. 3A to 23.

FIG. 3A 1s a block diagram illustrating an example
configuration of a display device, according to various
embodiments.

Referring to FIG. 3A, a display device 300 according to
a disclosed embodiment may correspond to the display
device 100 of FIG. 1. Also, the same elements in FIG. 3A as
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those 1n FIG. 1 are denoted by the same reference numerals.
Accordingly, when the display device 300 of FIG. 3A 1s
described, the same description as that made with reference
to FIGS. 1 to 2H will be omutted.

Referring to FIG. 3A, the display device 300 includes a
display 120, a communication interface (e.g., including
communication circuitry) 130 communicating with an exter-
nal device, and a processor (e.g., icluding processing
circuitry) 110 configured to execute at least one instruction.

In a disclosed embodiment, the communication interface
130 may include various communication circuitry and com-
municates with a first control device including a first key and
a second control device imncluding the first key. In detail, each
of the first control device and the second control device may
be a control device that may be paired and communicate
with the display device 300. The first control device and the
second control device may include the same key. For
example, the first control device and the second control
device may include the first key that 1s the same key.

In a disclosed embodiment, the processor 110 may
include various processing circuitry and/or multiple proces-
sors. For example, as used herein, including the claims, the
term “processor’ may include various processing circuitry,
including at least one processor, wherein one or more of at
least one processor, mdividually and/or collectively 1n a
distributed manner, may be configured to perform various
functions described herein. As used herein, when “a proces-
sor’”, “at least one processor”, and “one or more processors”
are described as being configured to perform numerous
functions, these terms cover situations, for example and
without limitation, 1n which one processor performs some of
recited functions and another processor(s) performs other of
recited functions, and also situations i which a single
processor may perform all recited functions. Additionally,
the at least one processor may include a combination of
processors performing various of the recited/disclosed func-
tions, e.g., 1 a distributed manner. At least one processor
may execute program instructions to achieve or perform
various functions. The processor 110 may for example,
execute the at least one instruction to perform operations
described below. For example, the processor 110 may
receive a first control signal corresponding to the first key,
and performs a first operation to output a first full screen by
executing the first control signal, based on the first control
signal being received from the first control device while first
content 1s being played. The processor 110 may perform a
second operation different from the first operation to output
a second full screen different from the first full screen, based
on the first control signal being received from the second
control device while the first content 1s being played. The
first operation may include an operation of executing the
first control signal. The second operation may include an
operation performed to output the second full screen difler-
ent from the first full screen while maintaining playback of
the first content that 1s being played.

For example, the first content may be content provided
through a first service (or a first function or a first applica-
tion). In detail, the first service may be any one of a plurality
of services or functions that may be provided by the display
device 300. For example, the first service may be a game
service (or function). In another example, the first service
may be a broadcast content providing function.

For example, the processor 110 may perform the second
operation to maintain playback of the first content, based on
the first control signal being received from the second
control device while the first content 1s being played. As the
second operation 1s performed, the display device 300 may
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output the second full screen. The second full screen may
include a playback image of the first content.

For example, the display device 300 may be a TV, and the
display device 300 may provide various services or func-
tions 1n addition to a function of receiving and providing
broadcast content. For example, the display device 300 may
provide a game, a lecture, a movie, or a home traiming
SErvices.

The following will be described assuming that the first
service 1s a game service, a game function, or a game
application for providing a game. Accordingly, the following
will be described assuming that the first content 1s game
content.

For example, the first operation may refer to an operation
of executing a request of the first control signal. For
example, when the first key 1s a key for requesting to output
a first user interface screen, the first operation may be an
operation of outputting the first full screen including the first
user interface screen by executing the first control signal.
For example, the first user interface screen does not refer to
a specific screen, and may refer to a user interface screen
generated based on a request corresponding to the first key.
For example, when the first key 1s a home key and the home
key 1s mapped or set to a key for requesting to output a home
menu screen, the first user iterface screen may be the home
menu screen.

Also, 1 a disclosed embodiment, the processor 110 may
map a user mterface screen corresponding to the first key
differently according to an operation situation of the display
device 300. For example, when the display device 300 1s
currently playing game content and a control signal corre-
sponding to a home key 1s recerved, the display device 300
may recognize the received control signal as a control signal
for requesting to output a game home screen (e.g., 260 of
FIG. 2E). Alternatively, when the display device 300 is
currently playing general broadcast content rather than game
content and a control signal corresponding to a home key 1s
received, the display device 300 may recognize the recerved
control signal as a control signal for requesting to output a
home menu screen (e.g., 240 of FIG. 2C).

In another example, when the display device 300 1s
currently playing game content and a control signal corre-
sponding to a setting key 1s received, the display device 300
may recognize the received control signal as a control signal
for requesting to output a game setting screen (e.g., 281 of
FIG. 2H). Alternatively, when the display device 300
receives general broadcast content rather than game content
and a control signal corresponding to a setting key 1is
received, the display device 300 may recognize the recerved
control signal as a control signal for requesting to output a
TV setting screen (e.g., 271 of FIG. 2G).

When a user 1s currently playing a game through the
display device 300, a user input recerved from the user (e.g.,
a user mput that selects a certain key included 1n a control
device) may be interpreted as including a request for the
game. Accordingly, as in the above examples, 1t may be
identified which user imterface screen 1s requested to be
output by the first control signal corresponding to the first
key according to whether game content 1s being played.

Also, the second operation may be an operation that does
not execute a request of the first control signal as it 1s and
ignores the first control signal. In another example, the
second operation may be an operation to output the second
tull screen 1including a playback image corresponding to the
first content and the first user interface screen so that the first
user 1terface 1s output while maintaining playback of the
first content.
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For example, when the first key 1s a home key, the first key
may be a key for requesting to output a home menu and the
first control signal may be a control signal for requesting to
output a home menu screen (or a full screen including the
home menu screen) that 1s the first full screen. In the above
example, the first operation may be a request to output a
home menu screen on a display of the display device by
executing the first control signal. In the above embodiment,
the second operation may be an operation to output the
second full screen different from the home menu screen (or
tull screen including the home menu screen) that 1s the first
tull screen. For example, the second full screen may be a full
screen that does not include the home menu screen and
continuously displays a previously output game 1mage. In
another example, regarding the second full screen, an entire
area (or a full screen) of the display may be split into two
partial areas, a previously output image may be continuously
displayed 1n one partial area and a home menu screen may
be displayed in the other partial area. In another example, the
second full screen may display a home menu screen within
a non-data area (e.g., a black area) included 1n the screen
while continuously outputting a previously output game
image.

For example, the first control device may be a control
device for exclusively controlling a game function, and the
second control device may be a control device for generally
controlling functions of the display device 300. In another
example, the first control device may be a control device for
exclusively controlling a game function, and the second
control device may be a control device other than the control
device for exclusively controlling a game function.

For example, a type of a control device may be distin-
guished according to whether the control device 1s a control
device for exclusively controlling a specific function, a
specific service, and/or specific content that 1s currently
being executed by the display device 300. In another
example, a type of a control device may be distinguished
according to whether the control device i1s exclusively
performing control related to content that 1s currently being,
played by the display device 300. In another example, a type
of a control device may be distinguished according to
whether the control device 1s a control device for exclusively
controlling content that i1s currently being played by the
display device 300.

A type of a control device may be distinguished according
to whether the control device 1s an integrated control device
tor overall control of a TV or a control device corresponding
to a specific function or a specific service that 1s currently
being executed by the display device 300.

A type of a control device may be distinguished or
classified into a control device for exclusively performing
control related to the first content that 1s currently being
played by the display device 300 and another control device.
In another example, a type of a control device may be
classified into a control device for exclusively performing
control related to the first content that 1s currently being
played by the display device 300 and a control device that
does not exclusively perform control related to the first
content.

A type of a control device may be classified into any one
of an 1ntegrated control device for overall control of a TV
and a control device for exclusively performing control
related to a game function that 1s currently being executed by
the display device 300. In another example, a type of a
control device may be distinguished according to whether
the control device 1s a control device for exclusively per-
forming control related to a game function.
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In a disclosed embodiment, the first control signal 1s a
control signal generated when the first key 1s selected and
may be transmitted from the first control device 102 or the
second control device 101. In a disclosed embodiment, the
processor 110 may perform different operations according to
whether the first control signal 1s transmitted from the first
control device 102 or from the second control device 101
while the first content 1s being played.

Different operations (e.g., first and second operations)
performed by the processor 110 will be described below 1n
detail with reference to FIGS. 4A, 4B, and 5A.

The processor 110 may receive the first control signal
through the communication interface 130 while the first
content 1s being played: may identity a type (e.g., the first
control device or the second control device) of the control
device that transmits the first control signal: and may
perform an operation corresponding to the first control
signal while maintaiming playback of the first content, based
on the first control signal being received from the second
control device different from the first control device 102 for
exclusively performing control related to the first content.
The ‘operation corresponding to the first control signal while
maintaining playback of the first content” may correspond to
the second operation described above. In detail, according to
a result of identitying the type of the control device, the
processor 110 may perform an operation corresponding to
the first control signal while maintaining playback of the
first content, based on the first control signal being identified
to be received from the second control device 101 different
from the first control device 102 for exclusively performing
control related to the first content.

In this case, the processor 110 may perform an operation
corresponding to the first control signal while maintaining
playback of game content, based on the first control signal
being received from the second control device 101 different
from the first control device 102 that 1s a game control
device.

In a disclosed embodiment, the processor 110 executes at
least one 1nstruction to perform an intended operation. Here,
the at least one instruction may be stored in an internal
memory (not shown) included in the processor 110 or a
memory (not shown) included 1n the display device 300
separately from the processor 110.

For example, the processor 110 may execute the at least
one instruction to control at least one element included 1n the
display device 300 to perform an intended operation.
Accordingly, even when 1t 1s described that the processor
110 performs certain operations, it may refer, for example,
to the processor 110 controlling at least one element
included in the display device 300 to perform the certain
operations. Also, although the processor 110 includes one
processor, the processor 110 may include a plurality of
Processors.

For example, the processor 110 may include a RAM (not
shown) used to store a signal or data input from the outside
of the display device 300 or as a storage area corresponding
to various tasks performed in the display device 300, a ROM
(not shown) used to store a control program for controlling
the display device 300, an application for providing a certain
function or service, and/or a plurality of istructions, and at
least one processor (not shown). The processor (not shown)
may include a graphics processing unit (not shown) for
processing graphics corresponding to video. The processor
(not shown) may be implemented as a system on chip (SoC)
in which a core (not shown) and a GPU (not shown) are
integrated. Also, the processor 110 may include a multi-core
over a single core. For example, the processor 110 may
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include a dual core, a triple core, a quad core, a hexa core,
an octa core, a deca core, a dodeca core, and a hexadecimal
core.

The display 120 outputs an 1image on a screen. In detail,
e display 120 may output an 1mage corresponding to video
ata, through a display panel that 1s internally included so
nat a user visually recognizes the video data. In detail, video
ata that forms content may include a plurality of frame
images, and the display 120 may play video content by
continuously displaying the plurality of frame 1images under
the control of the processor 110.

For example, the display 120 may output a screen a game
image corresponding to game content on a screen under the
control of the processor 110.

The communication interface 130 may communicate with
at least one external device through a wired or wireless
communication network. For example, the external device
may be the first control device 102 and/or the second control
device 101. Also, the external device (not shown) may be a
source device, a server device, or a storage device which
may provide content. Alternatively, the external device (not
shown) may be an iternet server that may provide content.

For example, the communication interface 130 may
include at least one wireless communication module, wire-
less communication circuit, or wireless communication
device that performs wireless communication with an exter-
nal device, for example, a control device.

For example, the communication interface 130 may
include a short-range communication module, for example,
an inirared (IR) communication module, which may receive
a control command from a remote control device (not
shown). In this case, the communication umt 132 may
receive a control signal from the remote control device (not
shown).

In another example, the communication interface 130
may include at least one communication module (not
shown) that performs communication according to a wire-
less communication standard such as Bluetooth, Wi-Fi,
Bluetooth Low Energy (BLE), NFC/RFID, Wi-F1 Direct,
UWRB, or ZIGBEE. Alternatively, the communication inter-
face 130 may further include a communication module (not
shown) that performs communication with a server (not
shown) for supporting long-range communication according
to a long-range commumnication standard. For example, the
communication interface 130 may include a communication
module (not shown) that performs communication through a
network for Internet communication. Also, the communica-
tion interface 130 may include a communication module
(not shown) that performs commumnication through a com-
munication network according to a communication standard
such as 3G, 4G, 5G, and/or 6G.

In another example, the communication interface 130
may 1nclude at least one port (not shown) to be connected to
an external device through a wired cable 1n order to com-
municate with the external device in a wired manner. For
example, the communication 1ntertace 130 may include at
least one of a high-definition multimedia interface (HDMI)
port, a component jack, a PC port, and a USB port. Accord
ingly, the communication interface 130 may communicate
with an external device connected by wire through at least
one port (not shown).

For example, the communication mterface 130 may per-
form communication with a remote control device (e.g., the
first control device 102 or the second control device 101)
based on at least one of infrared (IR) communication,

Bluetooth, Wi-Fi1, BLE, NFC/RFID, and Wi-Fi1 Direct.
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For example, the communication interface 130 may per-
form BLE communication or Wi-F1 communication with the
first control device 102, and may perform IR communication
with the second control device 101. In another example, the
communication interface 130 may perform IR communica-
tion with the first control device 102, and may perform BLE
communication with the second control device 101.

In another example, the communication interface 130
may include a plurality of communication modules (e.g.,
Bluetooth communication modules) following the same
communication standard. In this case, the communication
interface 130 may communicate with the first control device
102 through one communication module following the same
communication standard, and may communicate with the
second control device 101 through another communication
module following the same communication standard.

In another example, the communication interface 130
may include a communication module (e.g., a Bluetooth
communication module) implemented as multiple modules
that follow the same communication standard and enable
communication with a plurality of external devices at the
same time. In this case, the communication interface 130
may communicate with the first control device 102 through
one communication module following the same communi-
cation standard, and may communicate with the second
control device 101 through another communication module
following the same communication standard.

In a disclosed embodiment, the processor 110 of the
display device 300 may include an application for providing
game content. For example, when content to be provided
through the display device 300 1s game content, the proces-
sor 110 may include a game application for playing or
executing the game content. For example, a game applica-
tion may be implemented as at least one instruction or
program so that game content 1s played and a game function
or game service 1s provided to a user. Heremaiter, an
application for providing game content 1s referred to as a
‘came application’.

For example, a game application may be distributed (e.g.,
downloaded or uploaded) online through an application
store and 1nstalled in the display device 300. When distrib-
uted online, the game application may be distributed through
a server ol a manufacturer of the display device 300, a server
ol a store of the application store, or a relay server.

In another example, the game application may be a
program stored and installed 1n the display device 300 when
the display device 300 1s manufactured.

In the above examples, a user who wants to play a game
through the display device 300 may receive game content by
executing a game application installed 1n the display device
300. For example, when the display device 300 outputs the
home menu screen 250 of FIG. 2D, the user may select a
game menu 295 in the home menu screen 250. Then, the
display device 300 may receive a user mput that selects the
game menu 295. Then, the processor 110 may execute a
game application, based on the received user input.

The following will be described assuming that the display
device 300 displays an 1image corresponding to the game
content for the user who wants to play the game.

The game content played or executed through the display
device 300 may be recerved from an external device com-
municating with the display device 300 through the com-
munication interface 130.

For example, the communication interface 130 may
include at least one port (e.g., an HDMI port) for wired
communication connection, and may be connected to a
game console (not shown) or a storage device that stores
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game content through a wired cable (e.g., an HDMI cable)
inserted and connected to the at least one port (e.g., the
HDMI port). For example, the display device 300 may
receive game content from the game console (not shown)
through the communication interface 130.

In another example, the communication interface 130
may include a wireless communication module, and may be
connected to an Internet server, an external storage device,
or a content providing server device connected through the
wireless communication module. The display device 300
may receive game content from the iternet server, the
external storage device, or the content providing server
device through the communication interface 130.

Alternatively, game content played 1n the display device
300 may be stored in a memory (not shown) included in the
display device 300.

FIG. 3B 1s a block diagram illustrating an example
configuration of a display device, according to various
embodiments. The same elements 1n FIG. 3B as those 1n
FIG. 3A are denoted by the same reference numerals. Also,
a display device 301 of FIG. 3B may correspond to the
display device 300 of FIG. 3A. Accordingly, when the
display device 301 1s described, the same description as that
made with reference to FIGS. 1 to 3A may not be repeated.

Referring to FIG. 3B, the display device 301 may further
include an 1mage processing unit (e.g., including image
processing circuitry) 125, an audio processing unit (e.g.,
including audio processing circuitry) 140, and an audio
output unit (e.g., including audio output circuitry) 150
compared to the display device 300 of FIG. 3B. Also, the
display device 301 may further include at least one of a
storage unit (e.g., including a memory) 161 and a user
interface (e.g., including user interface circuitry) 170 com-
pared to the display device 300 of FIG. 3B.

The communication nterface 130 may include various
communication circuitry and receive an image signal and an
audio signal from a source device according to a connected
protocol and may output the image signal and the audio
signal to the image processing unit 125 and the audio
processing unit 140 under the control of the processor 110.

The communication interface 130 may include at least
one of at least one communication module for transmitting
and receiving data and/or a signal to and from an external
device (not shown) and at least one port. In detail, the
communication interface 130 may include a communication
unit 132 and an nput/output unit 131.

The mput/output unit 131 may include various nput/
output circuitry including, for example, at least one of a
high-definition multimedia interface (HDMI) port (not
shown), a component jack (not shown), a PC port (not
shown), and a USB port. Also, the input/output unit 131 may
include a combination of an HDMI port, a component jack,
a PC port, and a USB port. In this case, the input/output unit
131 may directly receive video data (e.g., game content) to
be played on the display device 301 through the HDMI port,
the component jack, the PC port, or the USB port.

The communication unit 132 may include various com-
munication circuitry and communicates with an external
device through at least one wired or wireless communication
network. In a disclosed embodiment, the communication
unit 132 may communicate with a source device 301. In
detail, the communication unit 132 may include at least one
communication module and a communication circuit, and
may transmit and recerve data to and from an external device
through the communication module and/or the communica-
tion circuit.
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In a disclosed embodiment, the communication unit 132
may receive a first control signal from an external device
(not shown) while first content 1s being played. For example,
the communication unit 132 may receive the first control
signal from a remote control device (not shown) while game
content 1s being played through the display device 301.

The communication unit 132 may include at least one
communication module (not shown) that performs commu-
nication according to a communication standard such as
Bluetooth, Wi-Fi1, BLE, NFC/RFID, Wi-F1 Direct, UWB, or
Z1GBEE. Also, the communication unit 132 may include a
communication module (not shown) that performs commu-
nication through a network for Internet communication.
Also, the communication unit 132 may include a commu-
nication network that follows a communication standard
such as 3G, 4G, 5G, and/or 6G.

For example, the commumnication unit 132 may include a
communication module (e.g., an IR communication module)
that may receive a control signal or a control command from

a remote control device (not shown) located 1mn a short
distance. In this case, the communication umt 132 may
receive a control command from the remote control device
(not shown).

The 1mage processing unit 125 may include various
circuitry and process an image signal corresponding to
content and may output the same to the display 120 under
the control of the processor 110. For example, the image
processing unit 125 may process an 1mage signal corre-
sponding game content received through the communication
interface 130 and may output the same to the display 120
under the control of the processor 110.

For example, the image processing unit 1235 may generate
a user interface screen under the control of the processor
110. For example, the image processing unit 125 may
generate a game home screen and a home menu screen
described below and may output the same to the display 120
under the control of the processor 110.

For example, the image processing unit 1235 may generate
a plurality of images displayed on a plurality of partial areas
split from a screen and may output the same to the display
120 under the control of the processor 110.

The display 120 may display an 1mage signal received
from the image processing umt 125 on a screen. For
example, the display 120 may output a playback screen of
game content (e.g., a screen including a game 1mage).

The audio processing unit 140 may include various audio
processing circuitry and convert an audio signal recerved
from the communication interface 130 1nto an analog audio
signal and may output the analog audio signal to the audio
output unit 150 under the control of the processor 110.

The audio output unit 150 may include various audio
output circuitry and output the received analog audio signal
through a speaker.

The storage unit 161 may include a memory and store
various data generated during an operation of the display
device 301 and a program related to an operation of the
display device 301. Alternatively, the storage unit 161 may
store content received from an external device. Alterna-
tively, the storage unit 161 may store data or information
required for an operation of the display device 301.

The storage unit 161 may include at least one memory.
The at least one memory may include at least one type of
storage medium from among a flash memory type, a hard
disk type, a multimedia card micro type, a card type memory
(e.g., an SD or XD memory), a random-access memory
(RAM) a static random-access memory (SRAM), a read-
only memory (ROM), an electrically erasable programmable
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read-only memory (EEPROM), a programmable read-only
memory (PROM), a magnetic memory, a magnetic disk, and
an optical disk.

The user interface 170 may include various user intertace
circuitry and receive a user mput for controlling the display
device 301. The user interface 170 may include, but 1s not
limited to, a user mput device including a touch panel that
detects a user’s touch, a button that receives the user’s push
operation, a wheel that recerves the user’s rotation operation,
a keyboard, and a dome switch.

The user mterface 170 may include a voice recognition
device (not shown) for voice recognition. For example, the
voice recognition device may be a microphone, and the
voice recognition device may receive the user’s voice com-
mand or voice request. Accordingly, the processor 240 may
control an operation corresponding to the voice command or
the voice request to be performed.

The user iterface 170 may include a motion detection
sensor (not shown). For example, the motion detection
sensor (not shown) may detect movement of the display
device 301 and may receive the detected movement as a user
input. Also, the voice recognition device (not shown) and the
motion detection sensor (not shown) may not be included in
the user imterface 170 but may be included 1n the display
device 301 as a module independent of the user interface
170.

In a disclosed embodiment, the processor 110 may control
an overall operation of the display device 301, may process
an 1mage signal and an audio signal corresponding to game
content and display the image signal and the audio signal on
the display 120, and may control the image signal and the
audio signal to be output through the audio output unit 150.
For example, when game content 1s provided through a
game application, the processor 110 may store and execute
the game application. In another example, when a game
application 1s stored in the storage unit 161, the processor
110 may control game content to be provided to the user by
executing the game application stored in the storage unit
161.

FIG. 4A 1s a diagram illustrating example operations
performed by a display device and screens output in
response to the operations, according to various embodi-
ments.

FIG. 4B 1s a diagram illustrating example operations
performed by a display device and screens output in
response to the operations, according to various embodi-
ments.

The same elements 1n FIGS. 4A and 4B as those 1n FIG.
3 A may not be repeatedly described. Also, FIGS. 4A and 4B
are diagrams 1llustrating an example operation performed by
a display device (e.g., 100, 300) and an output full screen,
according to various embodiments.

For convenience of explanation, the following will be
described assuming that screens of FIGS. 4A and 4B are
output from the display device 400 of FIG. 3B.

Referring to FIG. 4A, a first user who 1s a game user 1s
playing a game through the display device 400 using the first
control device 102 (S405). That 1s, the display device 400 1s
currently performing a game function.

Accordingly, the display device 400 displays a game
playback screen 410 including the game image 201 corre-
sponding to game content. While the display device 400 1s
executing or playing the game content, a first control signal
may be received by the display device 400 (5510).

According to a disclosed embodiment, the processor 110
may 1dentily a control device that transmaits the first control
signal, and then may perform a {first operation or a second
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operation according to whether the 1dentified control device
1s the first control device 102 or the second control device
101 (S511).

For example, the processor 110 may identily a control
device that transmits the first control signal and may deter-
mine whether to execute an operation corresponding to the
first control signal based on an identification result.

For example, when the processor 110 receives the first
control signal from the first control device 102, the processor
110 may perform the first operation to output a first full
screen by executing the first control signal. FIG. 4A 1llus-
trates an example where the first control signal 1s a control
signal generated and transmitted 1n response to selection of
a home key included 1n the first control device 102.

In a disclosed embodiment, when the display device 400
1s playing game content and a home key 1s selected n a
control device, a control signal for requesting to output a
game home menu (e.g., 260 of FIG. 2E or 290 of FIG. 2F)
may be generated and transmitted in response to the selected
home key. Also, when the display 400 1s not playing game
content and a home key i1s selected 1n a control device, a
control signal for requesting to output a home menu screen
(e.g., 220 of FIG. 2A, 230 of FIG. 2B, 240 of FIG. 2C, or
250 of FIG. 2D) may be generated and transmitted 1n
response to the selected home key.

In the above example, a user may select and input a home
key included in the first control device 102 while game
content 1s being played. Then, the first control device 102
may generate a first control signal corresponding to the
selected home key and may transmuit the first control signal
to the display device 400. When the first control signal 1s
received from the first control device 102, the processor 110
may output a game home screen 420 by executing the first
control signal. The game home screen 420 corresponds to
the game home screen 260 described with reference to FIG.
2E, and thus, a detailed description thereof will be omitted.
Although a game 1mage 450 of Game 1 that 1s the same as
a game that was previously being executed is displayed on
the game home screen 420 in FIG. 4A, a game 1image (not
shown) of a game (e.g., Game 3) different from the game
that was previously being executed may be displayed mstead
of the game 1mage 450. For example, when Game 3 1s set as
a basic game, a game 1mage ol Game 3 may be displayed
instead of the game image 450 and information about Game
3 may be displayed in an area 475.

In a disclosed embodiment, the processor 110 may per-
form the second operation to maintain playback of the first
content, based on the first control signal being recerved by
the processor 110 from the second control device while the
first content 1s being played. As the second operation 1is
performed, the display device 300 may output a second full
screen. Here, the second full screen may include a playback
image of the first content. For example, the processor 110
may perform the second operation to maintain playback of
the game content, based on the first control signal being
received from the second control device 101 different from
a game control device that 1s the first control device 102.

For example, the processor 110 may perform the second
operation to 1gnore the first control signal while maintaining
playback of the first content, based on the first control signal
being received from the second control device while the first
content 1s being played.

Referring to the example of FIG. 4A, the processor 110
may perform the second operation to ignore the first control
signal while maintaining playback of the game content,
based on the first control signal being received from the
second control device 101 different from a game control
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device that 1s the first control device 102. Here, the second
operation may be an operation of 1gnoring the first control
signal while maintaining playback of the game content.
Accordingly, a screen 401 that 1s a second full screen
corresponding to the second operation may be output. That
1s, the screen 401 may be a screen where the game image
201 previously being played is output as a full screen.

In another example, the processor 110 may generate a first
user interface screen corresponding to the first control
signal, and may perform the second operation to output the
first user interface screen through the display 120 while
maintaining playback of the first content, based on the first
control signal being received from the second control device
while the first content 1s being played. The second operation
may be an operation of generating the first user interface
screen corresponding to the first control signal and output-
ting the first user interface screen through the display 120
while maintaining playback of the first content. Referring to
the example of FIG. 4A, the processor 110 may execute the
first control signal and may generate a game home screen
4’79 that 1s a first user interface screen in response to the first
control signal. Also, because playback of the game content
1s maintained, the output of the game image 201 may be
maintained. Accordingly, the processor 110 may operate to
output a second full screen 470 including the game home
screen 479 and the game image 201. For example, the
second full screen 470 may include two partial areas or two
partial screens 471 and 472, and the game home screen 479
and the game 1mage 201 may be respectively displayed 1n
the two partial screens 471 and 472.

In a disclosed embodiment, the display device 400 may
simultaneously perform a plurality of tasks. The term ‘task’
1s an eclement of a work executed or performed on a
computing device and may refer to a unit of execution 1n a
specific work of the computing device. Also, a task may
refer to a process for performing a specific work, a thread for
performing a specific work, or a program for performing a
specific work. Also, concurrent execution of multiple tasks
may be referred to as multi-tasking.

In a disclosed embodiment, the display device 400 may
include the processor 110 capable of performing multi-
tasking, and may simultaneously perform at least two tasks.
For example, the display device 400 may simultaneously
perform a playback operation of the game content and
another operation corresponding to the received first control
signal.

Referring to the example of FIG. 4A, when 1t 15 1dentified
that the first control signal 1s received from the second
control device 101, the processor 110 may control the
second full screen 401 or 470 that maintains playback of the
game content to be output.

For example, 1n order to output the second full screen 470,
the processor 110 may simultaneously perform a task for
playing the game content and a task for performing an
operation corresponding to the first control signal.

For example, the processor 110 may maintain playback of
the first content, based on the first control signal being
received from the second control device 101. In a state
where playback of the first content 1s maintained, the pro-
cessor 110 may determine whether to a first partial screen
corresponding to the first control signal, based on a result of
identifying whether the first control signal 1s a control signal
for requesting video output. The first partial screen may
include a first user interface screen corresponding to the first
control signal.

Also, the control signal for requesting video output may
refer to a control signal for causing an 1mage not imncluded in
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a currently output full screen to be newly displayed when an
operation corresponding to the control signal 1s performed.
Alternatively, the control signal for requesting video output
may refer to a control signal for causing a screen that 1s not
completely the same as a currently output full screen (e.g.,
a game 1mage) to be output when an operation correspond-
ing to the control signal i1s performed. For example, the
control signal for requesting video output may be a control
signal generated when a home key for requesting to output
a home menu screen 1s selected, a control signal generated
when a setting key for requesting to output a setting screen
1s selected, or a control signal generated when a channel list
key for requesting to output a content list 1s selected.

When 1t 1s idenfified that the first control signal 1s a
control signal for requesting video output, the processor 110
may generate a first user interface screen while playback of
the first content 1s maintained, and may control the display
120 to display a full screen (e.g., 470) including a playback
screen (e.g., 471) of the first content and the first user
interface screen (e.g., 472).

Referring to FIG. 4B, the same elements as those 1n FIG.
4A are denoted by the same reference numerals. Accord-
ingly, a repeated description may not be repeated.

Although the game 1mage 201 has the same aspect ratio
as that of a full screen (e.g., 410) of the display 120 in FIG.
4A, as shown 1n the example of FIG. 4B, the game 1mage
201 may have an aspect ratio different from that of a tull
screen 481 of the display 120. Accordingly, the full screen
481 may have a non-data area (e.g., a black area) as shown
in FIG. 4B. FIG. 4B 1s the same as FIG. 4A except that an
aspect ratio of the game 1image 201 and an aspect ratio of the
full screen 481 of the display 120 are different from each
other. Accordingly, a detailed description thereol will be
omitted. Also, when the full screen 481 includes a black
area, an example of a second full screen that may be output
by the display device 400 will be described in greater detail
below with reference to FIG. 13.

In another example, a control signal may be a control
signal corresponding to a key (e.g., a setting key) for
requesting to output a configuration menu. In this case, the
control signal requests to output an interface screen includ-
ing the configuration menu, and thus, may be referred to as
a control signal for requesting video output. In the above
embodiment, when the processor 110 receives the first
control signal from the second control device 101, the
processor 110 may maintain playback of the first content.

Because 1t 1s 1dentified that the first control signal 1s a
control signal for requesting video output, the processor 110
may generate a first user interface screen including a con-
figuration menu (not shown) corresponding to the {irst
control signal while playback of the game content 1s main-
taimned, and may control the display 120 to display a second
tull screen 1including the first user interface screen imncluding
the configuration menu and a playback screen of the first
content.

In a disclosed embodiment, the second full screen (e.g.,
470) may be generated to have various arrangements or
layouts. For example, the second full screen 470 may be split
into the left partial screen 471 and the right partial screen
472, and the second full screen 470 may be generated to
include the game image 201 and the first user interface
screen 479. Here, the first user interface screen 479 may be
a screen including a game home screen.

In another example, 1n a state where playback of the first
content 1s maintained, the processor 110 may determine that
the first control signal 1s a control signal that does not
request video output, as a result of identifying whether the
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first control signal 1s a control signal for requesting video
output. Then, based on the first control signal being 1denti-
fied not to be a control signal for requesting video output, the
processor 110 may perform an operation corresponding to
the first control signal 1n a background environment while
playback of the first content 1s maintained.

For example, the control signal may be a control signal
that does not request video output such as a control signal
corresponding to a volume key for requesting to control a
volume, a control signal corresponding to a recording key, or
a control signal corresponding to a sound recording key. In
this case, because there 1s no need to output a separate screen
different from a current screen according to the control
signal, the processor 110 may perform an operation corre-
sponding to the first control signal in a background envi-
ronment while playback of the first content 1s maintained,
based on the first control signal being 1dentified not to be a
control signal for requesting video output. For example,
when the control signal 1s a control generated by selecting a
volume key for requesting volume up, the processor 110
may control the audio processing unit 140 and the audio
output unit 1350 to increase a volume of audio output while
playback of the game content 1s maintained.

When the processor 110 performs the operation corre-
sponding to the first control signal in the background envi-
ronment, the processor 110 may control a message, a mark,
or a sign indicating the operation performed in response to
the first control signal to be output on the display 120 as a
popup message, a floating window, or a sub-window. In the
above example, the processor 110 may control the image
processing unit 125 to output a popup message saying
‘“volume has been adjusted to 11” on a game playback screen
temporarily or for a certain period of time (e.g., 3 seconds).

While a game user (e.g., a first user) i1s playing a game
through the display device 100 using the first control device
102, a second user different from the first user who 1s the
game user may select a certain key (e.g., a setting key)
included 1n the second control device 101. Because the first
user was playing the game through the display device 100,
the first user may not have intended to stop playing the
game. In this case, when playback of game content 1is
stopped according to the second user’s operation of the
second control device 101, the first user currently playing
the game using the display device 400 may feel uncomiort-
able or unpleasant.

In a disclosed embodiment, as described with reference to
FIG. 4A, the mtention of the first user currently using a
certain function, service, or content through the display
device 400 may be retlected and a received control signal
may be processed so as not to interrupt the use of the content
(e.g., game content) currently being used by the first user.
Accordmgly, a display device and a method of controlhng
the same according to a disclosed embodiment may increase
the satisfaction of the first user by minimizing/reducing
inconvenience of the first user who 1s currently using the
certain function, service, or content through the display
device.

When a control signal 1s generated by a user who 1s
currently playing a game through the display device 400, a
first control signal may be executed to immediately reflect
the game user’s intention. A game user who 1s currently
playing a game through the display device 400 may be
playing the game using the first control device 102 that 1s a
game-specific control device. Accordingly, when a {irst
control signal 1s received through the first control device 102
while game content i1s being played, 1t may refer, for
example, to the game user receiving the game content inputs
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a certain request to the display device 400. Accordingly, the
received first control signal may be executed to immediately
reflect the request of the game user who 1s currently using
the display device 400.

A display device and an operation method thereof accord-
ing to a disclosed embodiment may process a control signal
received from any one of a plurality of remote control
devices so as not to stop playing a game regardless of the
intention of a user who 1s currently playing the game through
the display device 400. For example, when the display
device 400 receives a first control signal from a control
device, for example, the second control device 101, different
from the first control device 102 that 1s a control device of
a game user currently using game content, the display device
400 may maintain playback of the game content through
screen splitting so that playback of the game content used by
the game user 1s maintained without interruption. In another
example, when a first control signal 1s received from the
second control device 101, the display device 400 may
ignore the first control signal so that playback of the game
content used by the game user 1s maintained without inter-
ruption. Accordingly, the game being played 1s not suddenly
stopped regardless of the mtention of the user who 1s playing
the game through the display device, thereby preventing/
reducing the game user from experiencing mconvenience.

As described above, because a display device and an
operation method thereof according to a disclosed embodi-
ment processes a control signal received from any one of a
plurality of control devices to meet the intention of a user
using content currently being provided or played by the
display device 400, the satisfaction and convenience of the
user currently using the display device may be increased.

FIG. 5A 1s a flowchart 1llustrating an example method of
operating a display device, according to various embodi-
ments.

Hereinaiter, an operation method 500 of a display device
will be described with reference to FIGS. 5A and 4A. The
operation method 500 of the display device of FIG. 5A may
be a flowchart illustrating operations performed by the
display device 100, 300 according to a disclosed embodi-
ment described with reference to FIGS. 1 to 3B. Accord-
ingly, when operations included 1n the operation method 500
of the display device are described, the same description as
that made for operations of the display device 100, 300, or
301 of FIGS. 1 to 3B may not be repeated.

The following will be described assuming that the opera-
tion method 500 of the display device 1s performed by the
display device 301 of FIG. 3B. In the operation method 500
of the display device, the following will be described
assuming that a received control signal (e.g., a first control
signal) 1s received from the first control device 102 or the
second control device 101 described with reference to FIGS.
4A and 4B, and the same elements as those 1n FIGS. 4A and
4B are denoted by the same reference numerals. For
example, operation S511 i FIGS. 4A and 4B may corre-
spond to operations S515, S520, and S530.

In the operation method 500 of the display device, the
following will be described assuming that first content that
1s content played on the display device 301 1s game content,
the first control device 102 1s a game control device, and the
second control device 101 1s an integrated control device or
a TV control device.

Referring to FIG. SA, the operation method 500 of the
display device may receive a first control signal through the
communication interface 130 (e.g., the communication unit
132) of the display device 301 (S510). For example, the

operation method 500 of the display device may receive the




US 12,420,179 B2

29

first control signal while first content 1s being played (S510).
Operation S510 may be performed by the communication
interface 130 under the control of the processor 110. For
example, the communication umt 132 included in the com-
munication interface 130 may receive the first control signal
from any one of a plurality of control devices communicat-
ing with the display device 301 and configured to remotely
control the display device 301 while game content 1s being
played through the display device 301.

The operation method 500 of the display device may
identify a type of a control device that transmits the {first
control signal (5S515). Operation S515 may be performed by
the processor 110. For example, the processor 110 may
identify a type of a control device that transmits the first
control signal according to whether the control device 1s a
control device for exclusively performing control on a
specific Tunction, a specific service, and/or specific content
which 1s currently being executed or played by the display
device 300. For example, the processor 110 may i1dentily
whether the first control signal i1s received from the first
control device 102 that 1s a control device for controlling
game content that 1s currently being played.

The operation method 500 of the display device may
perform a first operation to output a first full screen by
executing the first control signal, based on the first control
signal being received from the first control device while the
first content 1s being played (5530). Operation S530 may be
performed by the processor 110.

For example, 1n operation S530, when 1t 1s 1dentified that
the first control signal 1s received from the first control
device while the first content 1s being played according to an
identification result of operation S515 (53531), the first
operation may be performed to output the first full screen by
executing the first control signal (S532). For example, the
first operation may include an operation of performing an
operation requested by the first control signal.

For example, when it 1s 1dentified that the first control
signal 1s received from the first control device 102, the
processor 110 may perform an operation requested by the
first control signal. In detail, when a user who 1s currently
playing a game through the display device 301 nputs a
control signal through the first control device 102, 1t may be
said that the first user wishes to perform an operation
corresponding to the control signal on the display device 301
regardless of interruption of the game that 1s currently being
played. Accordingly, when the first control signal 1s recerved
from the first control device 102, the processor 110 may
perform an operation corresponding to the first control
signal without determining whether to maintain the content
currently being played. For example, even when the first
control signal 1s a control signal that stops playback of the
content that 1s being played or outputs an interface screen
that entirely covers a screen of the content that 1s being
played, an operation corresponding to the first control signal
may be performed without needing to maintain the content
that 1s currently being played.

The operation method 500 of the display device may
perform a second operation different from the first operation
to output a second full screen different from the first full
screen, based on the first control signal being received from
the second control device while the first content 1s being
played (S520). Operation S520 may be performed by the
processor 110.

For example, 1n operation S520, when 1t 1s 1dentified that
the first control signal 1s received from the second control
device while the first content 1s being played according to an
identification result of operation S3515 (53521), the second
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operation different from the first operation may be per-
formed to output the second full screen different from the

first full screen (5522).

For example, 1n operation S520, based on the first control
signal being received from the second control device dif-
ferent from the first control device 102 for exclusively
performing control related to the first content, an operation
corresponding to the first control signal may be performed or
the first control signal may be ignored while maintaining
playback of the first content (8520). Operation S520 may be
performed by the processor 110.

For example, the processor 110 may determine that the
first control signal 1s received from the second control
device 101 different from the first control device 102 for
exclusively performing control related to the first content
based on an 1dentification result of operation S5135. Then, the
processor 110 may perform an operation corresponding to
the first control signal while maintaining playback of the
first content, based on the determination result.

By performing operation S520, mn a disclosed embodi-
ment, when a control signal 1s received from the second
control device 101 different from a game control device used
by a game user during game playback, it may be determined
that the control signal 1s not a control signal generated by the
game user currently using a game function. Accordingly, the
second operation may be performed so that the game being
played by the game user does not suddenly stop.

FIG. 5B 1s a flowchart 1llustrating an example method of
operating a display device, according to various embodi-
ments. The same elements 1n FIG. 5B as those 1n FIG. SA
are denoted by the same reference numerals.

Referring to FIG. 5B, an operation method 501 of a
display device may further include operation S3505 com-
pared to the operation method 500 of the display device of
FIG. SA.

For example, the operation method 501 of the display
device may start playing first content (S505). The processor
110 may provide content to a user based on the user’s
request.

For example, the processor 110 may start playing game

content, and thus, the display 120 may display a playback
image ol the game content (e.g., the game 1mage 201).

For example, the user may select desired game content
through a game home screen (e.g., 260 of FIG. 2E). Accord-
ingly, the processor 110 of the display device 301 may
receive a user mput that selects game content through the
communication unit 132 or the user intertace 170. Then, the
processor 110 may execute a game application to play the
selected game content, based on the received user input.
Accordingly, the game application may start playing the
game content.

Operation S510 and others performed after operation
S505 have been described with reference to FIG. SA, and
thus, a detailed description may not be repeated here.

FIG. 6 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments. An operation method 600 of a display device of FIG.
6 may be a flowchart illustrating operations performed by
the display device 100, 300, or 301 according to a disclosed
embodiment described with reference to FIGS. 1 to 3B.
Accordingly, when operations included in the operation
method 600 of the display device are described, the same
description as that made for operations of the display device
100, 300, or 301 described with reference to FIGS. 1 to 5B

may not be repeated.
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The following will be described assuming that the opera-
tion method 600 of the display device 1s performed by the
display device 301 of FIG. 3B.

Operations S610, S615, S620, and S630 of FIG. 6 may
respectively correspond to operations S510, S515, 8520, and
S530 of FIGS. 5A and 5B. For example, {irst content, a first

control signal, a first control device, and a second control
device mentioned in the operation method 500 or 501

described with reference to FIGS. 5A and 5B may be

respectively game content, a control signal generated and
transmitted 1n response to selection of a home key, a game
control device for exclusively controlling a game service,
and a TV control device (or another control device other
than the game control device, or an integrated control
device) 1n the operation method 600 of the display device to
be described with reference to FIG. 6.

Referring to FIG. 6, the method 600 of the display device
may receive, by the display device 301, a first control signal
corresponding to a home key while the display device 301
1s executing or playing game content (S610).

The method 600 of the display device may identify a type
of a control device that transmits the first control signal
received 1n operation S610 (S615). For example, the pro-
cessor 110 may i1dentily whether a control device that
transmits the first control signal 1s the first control device
102 that 1s a game control device or the second control
device 101 different from the game control device. For
example, the processor 110 may 1dentily whether a control
device that transmits the first control signal 1s the first
control device 102 that 1s a game control device or another
control device.

The method 600 of the display device may perform
operation S630 or operation S620 based on an 1dentification
result of operation S615.

For example, 1n the method 600 of the display device,
when the first control signal corresponding to the home key
1s received from the first control device 102 that 1s a game
control device while the game content 1s being played
(S631), a first full screen including a game home screen
(e.g., 260 of FIG. 2E) including at least one menu related to
a game may be output on the display 120 (5632). For
example, based on the first control signal corresponding to
the home key being received from the first control device
102 that 1s a game control device, the processor 110 may
perform a first operation to output the first full screen
including the game home screen (e.g., 260 of FIG. 2E)
including at least one menu related to the game on the
display 120 (5632).

For example, operation S632 may be performed under the
control of the processor 110, which will be described 1n
greater detail below with reference to FIGS. 7A, 7B and 7C.

In the method 600 of the display device, when the first
control signal corresponding to the home key 1s received
from the second control signal 101 that 1s a TV control
device while the game content 1s being played (5621), a
second full screen different from the first full screen 1s output
while maintaining playback of the game content (5622). For
example, based on the first control signal corresponding to
the home key being received from the second control device
101, the processor 110 may perform a second operation to
output the second full screen different from the first full
screen to maintain output of a game 1mage that was previ-
ously output on the display 120. In detail, the second
operation may perform an operation corresponding to the
first control signal or 1gnoring the first control signal while
maintaining playback of the content.
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For example, operation S622 may be performed under the
control of the processor 110, which will be described below

in detail with reference to FIGS. 4A, 4B, 7E, and 7F. The
same elements 1n FIGS. 7A, 7B, 7C, 7D, 7F and 7F
described below as those in FIGS. 2A to 4B are denoted by

the same reference numerals, and thus, a repeated descrip-
tion thereof may not be repeated here.

Also, 1n a disclosed embodiment, screens illustrated 1n
FIGS. 2A to 2F may be output according to control of a
home application executed under the control of the proces-
sor 110 of the display device 301. For example, when a
home key included 1n a remote control device (e.g., the first
control device or the second control device) 1s selected, the
remote control device may generate a first control signal
corresponding to the home key. The first control signal
generated 1n the remote control device and transmitted to the
display device 301 may be a control signal for calling the
home application. For example, the processor 110 may call
the home application in response to the first control signal.

For example, when the processor 110 executes the first
control signal without 1gnoring the first control signal, the
processor 110 may call the home application by executing
the first control signal.

For example, an application may refer to a program or a
processor that performs a service, a function, or a specific
operation. In detail, an application may include at least one
instruction for performing a service, a function, or a specific
operation. Also, an application may be stored in the storage
unit 161 or the processor 110 included 1n the display device
301. In a disclosed embodiment, an application for control-
ling to output a home menu screen may be referred to as a
‘home application’.

For example, a home application may be an application
for controlling to output a home menu screen. Referring
back to the example of FIG. 2C, a home application may
control a home menu screen to be output based on a current
operation state of the display device 301 in response to
reception of a first control signal corresponding to a home
key.

For example, when the display device 301 1s currently
playing game content, the home application may control a
game home screen displaying a page corresponding to a
game menu from among a plurality of menus corresponding
to a plurality of categories included 1n the home menu screen
to be output 1n response to reception of the first control
signal corresponding to the home key.

In another example, when the display device 301 1s not
currently playing game content and 1s executing a function
or a service unrelated to a game function, the home appli-
cation may control a home menu screen (e.g., 240 of FIG.
2C) displaying a page corresponding to a basic menu (e.g.,
media menu 242 of FIG. 2C) from among a plurality of
menus corresponding to a plurality of categories included in
the home menu screen to be output 1n response to reception
of the first control signal corresponding to the home key.

In another example, when the display device 301 1s not
currently playing game content but 1s outputting a screen
related to a game function, the home application may control
a game home screen to be output in response to reception of
the first control signal corresponding to the home key. In
detail, when the display device 400 is not currently playing
game content but 1s outputting a user interface screen for
game setting in relation to a game function, the home
application may control a game home screen to be output 1n
response to reception of the first control signal correspond-
ing to the home key.
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Alternatively, n a disclosed embodiment, when the dis-
play device 301 does not separately include a home appli-
cation, operations performed by the home application may
be performed by the processor 110. For example, the pro-
cessor 110 may control a home menu screen or a game home
screen to be output based on reception of a control signal
corresponding to a home key.

Hereinafter, operations performed by the display device
301 when a first control signal corresponding to a home key
1s received will be described 1n greater detail below with
reference to FIGS. 7A, 7B, 7C, 7D, 7FE and 7F.

FIG. 7A 1s a diagram 1illustrating an example screen
switching operation of a display device performed based on
reception ol a control signal according to various embodi-
ments. In FIG. 7A, the same elements as those in FIGS. 2F
and 6 are denoted by the same reference numerals.

Referring to the example of FIG. 7A, the display device
301 may display the game 1mage 201 as a full screen 710 by
executing game content. That 1s, the display device 301 1s
playing a game. While the game content 1s being played, a
first control signal corresponding to a home key may be
received by the display device 301 from the game control
device 102 (5610). Accordingly, the processor 110 may
perform a screen switching operation as shown 1n FIG. 7A.

For example, when it 1s 1dentified that the first control
signal corresponding to the home key i1s received from the
game control device 1021 while the game content 1s being
played (S631), the processor 110 may output the game home
screen 290 that 1s a user interface screen corresponding to
the first control signal by executing the first control signal
corresponding to the home key (5632).

For example, when the control signal corresponding to the
home key 1s received from the game control device 102, the
received first control signal may be recognized as a control
signal for requesting to output a game home screen (e.g., 260
of FIG. 2E). For example, the processor 110 may call a home
application based on the received first control signal. The
home application may control the game home screen 290 to
be output as a first full screen. The game home screen 290
has been described 1n detail with reference to FIG. 2F, and
thus, a detailed description thereof may not be repeated here.

FIG. 7B 1s a diagram 1illustrating an example screen
switching operation of a display device performed based on
reception ol a control signal according to various embodi-
ments. In FIG. 7B, the same elements as those in FIG. 7TA
are denoted by the same reference numerals.

In operation S622, after the game home screen 290 1s
output as a first full screen, when a home key 1s selected
from the game control device 102, the game control device
102 may generate a control signal corresponding to the
home key and may transmit the control signal to the display
device 301. Accordingly, the processor 110 may receive the
control signal corresponding to the home key (5710). Then,
the processor 110 may stop outputting the game home screen
290 and control a home menu screen (e.g., 230) to be output
based on the received control signal.

In the example of FIG. 7B, when the first control signal
corresponding to the home key 1s recerved from the game
control device 102 while the game image 201 is being
displayed according to playback of game content, the inten-
tion of a game user 1s most likely to access a home related
to a game. Accordingly, 1n a disclosed embodiment, the
game home screen 290 may be output to meet the intention
of the game user. Also, after the game home screen 290 1s
output, when the first control signal corresponding to the
home key 1s received from the game control device 102, the
intention of the game user 1s highly like to access a general
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home, that 1s, a home menu screen, rather than the game
home screen 290 that 1s currently being output. Accordingly,
in a disclosed embodiment, the home menu screen 230 may
be output to meet the itention of the game user. Also, 1n
FIG. 7B, although the home menu screen 230 1s a home
menu screen described with reference to FIG. 2B, the home
menu screen 220, 240, or 250 illustrated 1in FIG. 2A, 2C, or
2D, 1nstead of the home menu screen 230 may be displayed
as a full screen.

FIG. 7C 1s a diagram illustrating an example screen
switching operation of a display device performed based on
reception of a control signal according to various embodi-
ments. In FIG. 7C, the same elements as those in FIGS. 2E
and 7A are denoted by the same reference numerals.

For example, when 1t 1s 1dentified that a first control signal
corresponding to a home key 1s received from the game
control device 102 while game content 1s being played
(S631), the processor 110 may output the game home screen
260 that 1s a user interface screen corresponding to the first
control signal by executing the first control signal corre-
sponding to the home key (5632).

For example, when the control signal corresponding to the
home key 1s received from the game control device 102, the
received first control signal may be recognized as a control
signal for requesting to output a game home screen (e.g., 260
of FIG. 2E). For example, the processor 110 may call a home
application based on the received first control signal. The
home application may control the game home screen 260
displaying a page corresponding to the game menu 262 from
among a plurality of menus corresponding to a plurality of
categories ncluded 1n a home menu screen to be output as
a first full screen. The game home screen 260 has been
described 1n detail with reference to FIG. 2F, and thus, a
detailed description thereof will be omitted.

FIG. 7D 1s a diagram illustrating an example screen
switching operation of a display device performed based on
reception of a control signal according to various embodi-
ments. In FIG. 7B, the same elements as those in FIGS. 4B
and 6 are denoted by the same reference numerals.

Referring to the example of FIG. 7D, the display device
301 may display the game 1mage 201 as the full screen 481
by executing game content. That 1s, the display device 301
1s playing a game. While the game content 1s being played,
the display device 301 may receive a first control signal
corresponding to a home key from the TV control device
101 (S510 and S610). Accordingly, the processor 110 may
perform a screen switching operation as shown in FIG. 7D.

Referring to FIG. 7D, the processor 110 may perform a
second operation to output a game home screen through the
display 120 while maintaining playback of the game con-
tent. The second operation may be an operation of generat-
ing the game home screen 479 corresponding to the first
control signal and outputting the game home screen 479
through the display 120 while maintaining playback of the
game content.

Referring to the example of FIG. 7D, the processor 110
may control the game home screen 479 corresponding to the
first control signal to be generated by executing the first
control signal. Also, because playback of the game content
1s maintained, the output of the game image 201 may be
maintained. Accordingly, the processor 110 may operate to
output the second full screen 470 including the game 1image
201 and the game home screen 479.

For example, the processor 110 may perform a screen
splitting operation to generate a full screen including two
partial areas. A screen splitting operation may be an opera-
tion of splitting a full screen into a plurality of partial areas
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and displaying a plurality of images 1n the divided plurality
of partial areas. An operation of generating and outputting a
tull screen according to screen splitting will be described 1n
greater detail below with reference to FIGS. 10 to 12 and 15.

For example, the second full screen 470 may include two
partial areas or two partial screens 471 and 472, and the
display 120 may respectively display the game home screen
479 and the game 1mage 201 1n the two partial screens 471
and 472 under the control of the processor 110. Although the
game home screen 479 1s displayed in one partial screen 472
in FIG. 7D, the game home screen 479 may have the same
or stmilar form as the game home screen 260 or 290 of FIG.
2F or 2F.

FIG. 7E 1s a diagram illustrating an example screen
switching operation of a display device performed based on
reception ol a control signal according to various embodi-
ments. In FIG. 7E, the same elements as those in FIGS. 2F,
4B, and 6 are denoted by the same reference numerals.

As 1n the example of FIG. 4B, when an aspect ratio of the
game 1mage 201 and an aspect ratio of a full screen 720 of
the display 120 are different from each other, the full screen
720 may include a non-data area. For example, the non-data
area may not be an areca where a meamngiul image 1s
displayed, and the non-data area may include black areas
731 and 733.

Referring to the example of FIG. 7E, when the full screen
720 1includes a black area, the display device 301 may output
a second full screen 735 different from a first full screen
while maintaining playback of game content (S622).

For example, when a user interface screen (e.g., a game
home screen) corresponding to a first control signal may be
located 1n an area corresponding to the black areas 731 and
733, as shown, the processor 110 may control the image
processing unit 125 and the display 120 to generate and
display the full screen 735 including the user interface
screen corresponding to the first control signal (e.g., a game
home screen 291) and the playback image 201 of the game
content 1n an area 737 including the black areas 731 and 733.
For example, the playback image 201 may be displayed 1n
a portion of the full screen other than the black areas 731 and
733.

Operations of displaying a user interface screen corre-
sponding to a first control signal 1n an area corresponding to
a black area will be described 1n greater detail below with
reference to FIG. 13.

FIG. 8 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments. In FIG. 8, the same elements as those in FIG. 5A are
denoted by the same reference numerals. Hence, when
operations 1illustrated 1 FIG. 8 are described, the same
description as that made with reference to FIGS. 1 to 5A may
not be repeated.

Also, the following will be described assuming that an
operation method 800 of a display device 1s performed by
the display device 301 of FIG. 3B and first content 1s game
content.

Referring to FIG. 8, operation S520 included in the
operation method 800 of the display device may include
operations S525, 8526, and S527.

Referring to FIG. 8, the operation method 800 of the
display device may determine that a first control signal 1s
received from the second control device 101 according to an
identification result of operation S515. The operation
method 800 of the display device may maintain playback of
first content based on the first control signal being received
from the second control device 101 (S525). For example, the
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processor 110 may maintain playback of the first content
based on the first control signal being received from the
second control device 101.

The operation method 800 of the display device may
generate a full screen based on a result of i1dentifying
whether the first control signal 1s a control signal for
requesting video output (S526). Operation S526 may be
performed by the image processing unit 125 under the
control of the processor 110. For example, when the control
signal 1s a control signal for requesting video output, a full
screen may be generated to include a video to be output 1n
response to the control signal. When the control signal 1s a
control signal that does not request video output, there 1s no
video to be output 1n response to the control signal, and thus,
a full screen may be generated to include only a playback
screen of the game content whose playback 1s maintained 1n
operation S525. For example, a meaningiul image included
in the full image may be only the playback image of the
game content. Alternatively, a black screen (black display
area) may be included in the full screen according to a
resolution and an aspect ratio of an 1mage output from the
game content. For example, when a ratio between a hori-
zontal length and a vertical length of the full screen 1s 16:9
or a ratio between a horizontal length and a vertical length
of the image of the game content 1s 21:9, an upper portion
and a lower portion of the full screen may be displayed as
black screens.

The operation method 800 of the display device may
display the full screen generated in operation S526 on the
display 120 (5527). Operation S526 may be performed by
the display 120 under the control of the processor 110.

When the first control signal i1s i1dentified as a control
signal for requesting video output 1n operation S526, the full
screen 1ncluding video output corresponding to the first
control signal and a playback screen of the first content may
be generated (5526).

For example, there are two methods to perform the video
output corresponding to the first control signal while main-
taining playback of the first content (5526).

The processor 110 may display the video output corre-
sponding to the first control signal in a partial area of the
playback screen of the first content while maintaining the
playback screen of the first content. For example, when 1t 1s
identified that the first control signal 1s a control signal for
requesting video output, the processor 110 may generate a
first partial screen while playback of the first content is
maintained, and may control the display 120 to display a full
screen displaying the first partial screen 1n a partial area of
the playback screen of the first content. For convenience of
explanation, this method will be referred to as an ‘overlap-
ping display method’, which will be described below in
detail with reference to FIG. 13. For example, the first partial
screen may be a first user interface screen 1itself including the
video output corresponding to the first control signal or a
screen ncluding the first user interface screen.

A full screen may be split mto a plurality of partial
screens, and the video output corresponding to the first
control signal and the playback screen of the first content
may be respectively displayed in the plurality of partial
screens. For example, when 1t 1s 1dentified that the first
control signal 1s a control signal for requesting video output
corresponding to a full screen, the processor 110 may split
a screen of the display device into a plurality of partial
screens and may control the playback screen and the first
user 1terface screen to be respectively output on the plu-
rality of partial screens. For convenience of explanation, this
method will be referred to as a ‘screen splitting display
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method’, which will be described below 1n detail with
reference to FIGS. 9, 10, 15, and 16.

When 1t 1s 1dentified that the first control signal 1s a
control signal for requesting video output, the processor 110
may determine whether to perform video output correspond-
ing to the first control signal using an overlapping display
method or a screen splitting method.

For example, based on at least one of an attribute of the
first control signal, an attribute of video output correspond-
ing to the first control signal, and an attribute of an appli-
cation executed 1n response to the first control signal, the
processor 110 may determine whether to display the video
output corresponding to the first control signal using an
overlapping display method or a screen splitting method.

For example, based on at least one of an attribute of the
first control signal, an attribute of video output correspond-
ing to the first control signal, and an attribute of an appli-
cation executed in response to the first control signal, when
the video output corresponding to the first control signal 1s
a video output to be output as a full screen, the video output
corresponding to the first control signal may not overlap a
playback screen of the first content. This 1s because the video
output corresponding to the first control signal 1s output as
a full screen, and thus, the playback screen of the first
content 1s completely covered. Accordingly, when it 1s
determined or identified that the video output corresponding
to the first control signal 1s video output to be output as a full
screen, the processor 110 may control the video output
corresponding to the first control signal to be displayed
using a screen splitting method.

For example, when the first control signal 1s a control
signal for requesting to output a full screen (e.g., when the
first control signal 1s generated according to selection of a
home key that requests to output a home menu screen
displayed as a full screen), an attribute of the first control
signal may include that output of a home menu screen 1s
indicated and the home menu screen 1s a full screen. When
the video output corresponding to the first control signal 1s
identified as a full screen based on the attribute of the first
control signal, the processor 110 may determine to display
the video output corresponding to the first control signal
using a screen splitting method rather than an overlapping
display method.

Also, based on at least one of an attribute of the first
control signal, an attribute of video output corresponding to
the first control signal, and an attribute of an application
executed 1n response to the first control signal, when the
video output corresponding to the first control signal i1s a
video output to be output on a partial area of a full screen,
the video output corresponding to the first control signal
may be displayed overlapping on a playback screen of the
first content.

Accordingly, when it 1s determined or identified that the
video output corresponding to the first control signal 1s
displayed on only a portion of a full screen, the processor
110 may control the video output corresponding to the first
control signal to be displayed using an overlapping display
method.

FIG. 9 1s a flowchart 1llustrating an example method of
operating a display device, according to various embodi-
ments.

In FIG. 9, the same elements as those in FIG. 8 are
denoted by the same reference numerals. Hence, when
operations 1illustrated 1 FIG. 9 are described, the same
description as that made with reference to FIGS. 1 to 8 may
not be repeated. Also, the following will be described
assuming that the operation method 800 of the display
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device 1s performed by the display device 301 of FIG. 3B
and first content 1s game content.

Referring to FIG. 9, operation S526 included in an
operation method 900 of a display device may include
operations S910, S920, S930, and S940.

Referring to FIG. 9, after operation S5235, the operation
method 900 of the display device may i1dentily whether a
first control signal 1s a control signal for requesting video
output (5910). For example, operation S910 may be per-
formed by the processor 110.

For example, 1n a state where playback of first content 1s
maintained, based on a result of 1dentifying whether the first
control signal 1s a control signal for requesting video output,
the processor 110 may determine whether to generate a first
user 1nterface screen corresponding to the first control
signal.

When 1t 1s 1dentified 1n operation S910 that the first
control signal 1s a control signal for requesting video output,
the operation method 900 of the display device may generate
a first user 1interface screen corresponding to the first control
signal (5920). For example, when 1t 1s 1dentified that the first
control signal 1s a control signal for requesting video output,
the processor 110 may generate the first user interface screen
while playback of game content that 1s the first content 1s
maintained.

The operation method 900 of the display device may
generate a full screen including the first user interface screen
generated 1n operation S920 and a playback screen of the
game content (S930).

Referring again to the second full screen 470 of FIG. 7D
as an example, a control signal may be a control generated
in response to selection of a home key. A control signal
received during playback of game content requests to output
a game home screen, and thus, may be referred to as a
control signal for requesting video output. In the above
example, when the first control signal i1s recerved from the
second control device 101, the processor 110 may maintain
playback of the first content. Also, because the first control
signal 1s 1dentified as a control signal for requesting video
output, the processor 110 may generate the game home
screen 479 corresponding to the first control signal while
playback of the game content 1s maintained (S920), and may
control the display 120 to display the full screen 470
including the partial screen 472 including the game home
screen 479 and the partial screen 471 including the game
image 201 that 1s a playback screen of the game content.

For example, the processor 110 may perform screen
splitting to generate the full screen 470. In detail, 1n opera-
tion S910, the processor 110 may perform screen splitting
based on the first control signal being 1dentified as a control
signal for requesting video output.

Screen splitting may refer to splitting a full screen of the
display device 301 into a plurality of partial screens. A
‘screen’ of the display device 301 to be split may refer to the
display 120 1tself included 1n the display device 301 or a tull
area or a full screen of the display 120. In detail, a ‘screen’
of the display device 301 to be split may refer to a full area
of the display 120 where an image may be displayed.

For example, when the first control signal 1s identified as
a control signal for requesting video output, the processor
110 may perform screen splitting to split a full screen nto
two partial screens. For example, the processor 110 may
split a full screen into two partial screens and may respec-
tively display a playback screen of game content and a first
user interface screen in the two partial screens.

Also, when the first control signal 1s identified as a control
signal for requesting video output displayed as a full screen,
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the processor 110 may split a screen of the display device
301 into a plurality of partial screens and may control a
playback screen of first content and a first user interface
screen corresponding to the first control signal to be respec-
tively displayed in the plurality of partial screens.

For example, whether ‘a control signal 1s a control signal
for requesting video output displayed as a full screen” may
be determined according to at least one of an attribute of the
control signal and an attribute of an interface screen output
by the control signal. When the interface screen to be output
by the control signal has the same size as a full screen, the
control signal may be determined as a ‘control signal for
requesting video output corresponding to a tull screen’.

Also, even when a size of the interface screen to be output
by the control signal 1s less than that of a full screen, the
control signal may be determined as a ‘control signal for
requesting video output corresponding to a full screen’. For
example, when an attribute of the interface screen output by
the control signal 1s output to a central area of a full screen
by a certain size or more, the interface screen output by the
control signal may be determined as a full screen. For
example, the attribute of the interface screen may include
information about a resolution, a size, and an aspect ratio of
the interface screen. Also, when the control signal 1s
received, the processor 110 may obtain the attribute of the
interface screen according to the control signal.

For example, referring to a full screen illustrated in FIG.
2C, because the home menu screen 240 1s output as a tull
screen 240, the game 1mage 201 that was previously dis-
played 1s completely covered.

In another example, referring to the full screen 270
illustrated in FI1G. 2G, the TV setting screen 271 1included 1n
the full screen 270 has a size less than that of the full screen
270. However, due to the TV setting screen 271, the game
image 201 output on the full screen 270 1s completely
covered and may hardly be seen.

As 1n the above example, in the case of a user interface
screen (e.g., the home menu screen 240) output as a full
screen or a user interface screen (e.g., the TV setting screen
271) output on an area over a certain percentage of a tull
screen, the first control signal may be determined as a
control signal for requesting video output corresponding to
a full screen.

Also, when 1t 1s 1dentified 1n operation S910 that the first
control signal 1s a control signal that does not request video
output, the operation method 900 of the display device may
perform an operation corresponding to the first control
signal while playback of the game content is maintained
(S940).

Also, the full screen that 1s split may have various layouts.
A layout of a full screen will be described 1n greater detail
below with reference to FIG. 10.

FIG. 10 1s a diagram illustrating an example screen
splitting operation performed by a display device, according
to various embodiments.

The processor 110 may perform screen splitting to gen-
erate a full screen including a first partial screen and a screen

corresponding to first content. The full screen that 1s split
may have various layouts 1010, 1020, 1030, 1040, 1050, and

1060 as shown 1n FIG. 10. Also, the full screen that 1s split
does not have a pre-determined layout and may be set based
on at least one of a shape, a resolution, an aspect, and a size
of an effective data area of at least one of a partial screen and
a playback screen of game content.

For example, the processor 110 may determine a layout of
a playback screen of first content and a first partial screen
corresponding to a first control signal 1n a full screen, based
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on a resolution of an 1mage corresponding to the first
content. A layout may include an arrangement structure of
two partial screens, arrangement areas, and sizes of the two
partial screens.

In another example, the processor 110 may determine a
layout of a playback screen of first content and a {irst partial
screen corresponding to a first control signal 1n a full screen,
based on at least one of a resolution of an 1mage corre-
sponding to the first content and an attribute of an output
screen requested by the first control signal.

FIG. 11 1s a diagram illustrating an example configuration
of an 1mage processing unit included 1 a display device,
according to various embodiments. In FIG. 11, the same
clements as those 1n FIGS. 3A and 3B are denoted by the
same reference numerals.

When a full screen includes a plurality of partial screens
as described with reference to FIG. 10, a plurality of views
are mcluded 1n one screen, and thus, the full screen may be
referred to as a multi-view screen.

To generate a multi-view screen, the 1mage processing
unit 125 may include a plurality of 1image processing mod-
ules. Although the image processing unit 125 includes two
image processing modules (e.g., 1110 and 1120) 1n FIG. 10,
the 1mage processing unit 125 may include two or more
image processing modules.

As described above, when a full screen including a
playback screen corresponding to first content and a first
partial screen corresponding to a first control signal 1s to be
output, the 1mage processing unit 125 may generate the
playback screen and the first partial screen and may generate
one full screen by combining the playback screen with the
first partial screen under the control of the processor 110.

Referring to FIG. 11, the image processing unit 125 may
include a plurality of 1mage processing modules (e.g., 1110
and 1120) which are connected in parallel and a mixer 1130
configured to generate one full screen by mixing images
output from the plurality of image processing modules. Each
of the modules may include various circuitry and/or execut-
able program instructions.

For example, the image processing unit 125 may include
a first image processing module 1110 and a second 1mage
processing module 1120.

The first 1mage processing module 1110 may receive an
image signal IN1 corresponding to first content and may
generate and output an 1mage indicating a playback screen
of the first content based on the received 1image signal IN1.

The second 1image processing module 1120 may receive
an 1mage signal IN2 for generating an 1image corresponding
to a first control signal and may generate and output the
image corresponding to the first control signal based on the
received 1mage signal IN2.

The mixer 1130 may mix the image output from the first
image processing module 1110 with the image output from
the second 1mage processing module 1120 and output the
same to the display 120. Accordingly, the display 120 may
display a full screen including a playback screen of the first
content and a partial screen corresponding to the first control
signal.

FIG. 12 1s a block diagram illustrating an example con-
figuration of an 1image processing unit included in a display
device, according to various embodiments. FIG. 12 1s a
diagram describing each of a plurality of 1mage processing
modules (e.g., 1110 and 1120) included 1n the image pro-
cessing unit 125 described with reference to FIG. 1.

Referring to FIG. 12, a block 1200 represents a detailed
configuration of each of the plurality of 1image processing
modules (e.g., 1110 and 1120) included 1n the image pro-
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cessing unit 125. The plurality of 1image processing modules
(e.g., 1110 and 1120) included 1n the image processing unit
125 may have the same configuration and shape. In FIG. 12,
the following will be described assuming that the block 1200
1s the first 1mage processing module 1110 described with
retference to FIG. 11. Also, the following will be described
assuming that the image processing unit 125 of FIG. 12 1s
included in the display device 301.

A screen output from the display device 301 may be an
image generated by mixing two diflerent images as shown 1n
the full screen 220 of FIG. 2A.

Referring back to FIG. 2A, the game image 201 may be
entirely displayed on a screen and the home menu screen
221 may be displayed on the game image 201 to output the
tull screen 220. In this case, 1n order to generate and output
the full screen 220, the first image processing module 1110
may include a video module 1214 for generating the game
image 201 and a graphics module 1217 for generating the
home menu screen 221.

In detail, 1t 1s assumed that the display device 301 receives
an 1mage signal corresponding to content (e.g., game con-
tent) that a user wants to view and generates an i1mage
corresponding to the recerved image signal. The display
device 301 may generate an output image by mixing the
image corresponding to the received image signal with
another image. Hereinafter, for convenience of explanation,
the 1mage corresponding to the received image signal 1s
referred to as a ‘first image’. In detail, the first image may
include an 1mage corresponding to the game content that the
user wants to view. An 1mage displayed on at least a portion
of the first image 1s referred to as a ‘second 1mage’. In detail,
the second 1mage may be an 1image displayed overlapping on
at least a partial area of the first image.

In the full screen 220 of FIG. 2A, the game image 201
may be a first image, and an 1mage corresponding to the
home menu screen 221 may be a second 1mage. In the above
example, an 1mage that 1s finally output through the display
120 (specifically, an image corresponding to a full screen) 1s
an 1mage obtained by mixing the first image that 1s an 1mage
corresponding to the game content with the second 1mage
indicating the home menu screen 221 additionally displayed
on the first image.

For example, the first image may refer to a content 1image
itself generated by converting an 1mage signal correspond-
ing to an 1mage output by playing content into an image.

For example, the second image may be at least one of
subtitles, an 1con, an onscreen display (OSD), a sub-window,
a menu screen, a frame 1mage, and an object image dis-
played in at least a partial area of the first image. The
subtitles may include text. Also, the sub-window 1s an 1mage
displayed in a partial area of a screen and may be referred
to as a sub-window, a sub-screen, or a tfloating window. Also,
the object image may indicate a certain eflect or a virtual
object applied to the first image.

Also, the second 1mage may be an image that may be
generated by adjusting transparency such as a shadow ellect.
Also, the first 1mage may be a general image in which
transparency 1s not adjusted.

Hereinafter, for convenience of explanation, an image
signal for generating the first image 1s referred to as a “first
image resource’, and an image signal for generating the
second 1mage 1s referred to as a ‘second 1mage resource’.

For example, based on reception of a control signal for
requesting to output a home menu screen, the processor 110
may control the 1mage processing unit 125 to generate an
image (specifically, a first image) corresponding to the game
image 201 and an image (specifically, a second i1mage)
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corresponding to the home menu screen 221 and generate an
image corresponding to the full screen 220 by mixing the
two 1mages.

The following will be described assuming that the first
image processing module 1110 generates an 1mage corre-
sponding to a full screen using a first image with a second
image, such as the full screen 220 of FIG. 2.

Referring to FIG. 12, the first image processing module
1110 may include a decoder 1211, a graphics processing unit
(GPU) (e.g., including graphics processing circuitry) 1215,
the video module (e.g., including various circuitry and/or
executable program 1nstructions) 1214, the graphics module
(e.g., including various circuitry and/or executable program
instructions) 1217, and a mixer 1219. Also, the first image
processing module 1110 may further include a texture pro-
cessing unit (e.g., including various circuitry and/or execut-
able program instructions) 1212.

The decoder 1211 receives and decodes an 1image signal.
The image signal may be referred to as an 1image resource or
data for generating an 1mage.

For example, the decoder 1211 may receive a first image
resource and a second 1mage resource and may decode the
first and second 1mage resources. Accordingly, the decoder
1211 may output the decoded first image resource and the
decoded second 1mage resource.

The texture processing unit 1212 may convert the image
resource output from the decoder 1211 mto a texture
memory. For example, the texture processing unit 1212 may
convert each of the decoded first image resource and the
decoded second 1mage resource nto a texture memory.

When a decoded image resource i1s converted imto a
texture memory, 1t may mean that the decoded image
resource 1s stored in a two-dimensional (2D) memory area
corresponding to a 2D 1mage to generate an 1image. Accord-
ingly, although the texture processing unit 1212 1s 1llustrated
in FI1G. 12, the texture processing unit 1212 may be referred
to as a memory, a video memory, or a graphics memory.
Also, the texture processing unit 1212 may add texture
information to the decoded image resource and may store
the same 11 a memory area.

Also, the texture processing unit 1212 may include a
plurality of memories (not shown) respectively correspond-
ing to 1image resources received by an image input unit 730.
For example, the texture processing unit 1212 may include
a memory (not shown) for storing the decoded first image
resource and a memory for storing the decoded second
1mage resource.

Alternatively, the first image processing module 1110 may
not include the texture processing unit 1212. In this case,
data passing through the decoder 1211 may be directly
transmitted to the GPU 12185.

The GPU 1215 may render input data (e.g., data stored 1n
the texture processing unit 1212) and may output a rendering
result to at least one of the video module 1214 and the
graphics module 1217.

In detail, when the GPU 1215 outputs the rendering result
to the video module 1214, the GPU 1215 may convert the
rendering result mto a data format suitable for the video
module 1214 and may output the same to the video module
1214. When the GPU 1215 outputs the rendering result to
the graphics module 1217, the GPU 1215 may convert the
rendering result into a data format suitable for the graphics
module 1217 and may output the same to the graphics
module 1217.

For example, the GPU 1215 may output data having a
data format to be processed by the video module 1214 as the
rendering result to the video module 1214. For example,
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data output to the video module 1214 may have a YUV data
format. Also, the GPU 1215 may output data having a data
format to be processed by the graphics module 1217 as the
rendering result to the graphics module 1217. For example,
data output to the graphics module 1217 may have an RGBA
format.

In detail, the GPU 1215 may determine whether to
process input data (specifically, a rendering result) 1n the
video module 1214 or the graphics module 1217, and may
output the mput data (specifically, the rendering result) to the
video module 1214 or the graphics module 1217.

The video module 1214 may process the rendered first
image resource on a first plane and may generate a first
image. The first plane may refer to a memory area used to
generate the first image. For example, the first plane may
store an 1mage frame corresponding to the first 1image
resource. When the image frame 1s stored 1n the first plane,
it may refer, for example, to pixel values of respective pixels
of the image frame being written to the first plane.

The graphics module 1217 may process the rendered
second 1mage resource on a second plane and may generate
a second 1mage. The second plane may refer to a memory
area used to generate the second 1mage. The second plane
may refer to a memory area used to generate the second
image. For example, the second plane may store an image
frame corresponding to the second 1mage resource. When
the 1mage frame 1s stored in the second plane, 1t may refer,
for example, to pixel values of respective pixels of the image
frame being written to the first plane.

Referring to FIG. 12, a block 1213 may represent a first
path or a first pipeline for generating and/or processing an
image on the first plane, and data generated and/or processed
in the block 1213 may have a YUV format. A block 1216
may present a second path or a second pipeline for gener-
ating and/or processing an 1mage on the second plane, and
data generated and/or processed in the block 1216 may have
an RGBA format.

For example, the video module 1214 may be a module
supporting high-resolution output, and the graphics module
1217 may be a module supporting low-resolution output
compared to the video module 1214. For example, the video
module 1214 may be a module supporting output of game
content having a 4K resolution, and the graphics module
1217 may be a module supporting output of 2K resolution.
In another example, the video module 1214 may be a
module supporting output of 8K resolution, and the graphics
module 1217 may be a module supporting output of 1K, 2K,
or 4K resolution.

The mixer 1219 may generate an output image based on
the first and second 1mages respectively generated by the
video module 1214 and the graphics module 1217. In detail,
the mixer 1219 may generate the output image by mixing the
first 1mage generated by the video module 1214 with the
second 1mage generated by the graphics module 1217. The
output image generated by the mixer 1219 may be displayed
as a full screen on the display 120.

Hereinaliter, examples of an image generated through the
image processing unit 125 of FIG. 12 will be described 1n
greater detail with reference to FIGS. 13 and 14.

FI1G. 13 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. In FIG. 13, the same elements as those 1in FIG. 2A are
denoted by the same reference numerals.

Based on at least one of an attribute of a first control
signal, an attribute of video output corresponding to the first
control signal, and an attribute of an application executed 1n
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response to the first control signal, when the video output
corresponding to the first control signal 1s a video output to
be output on a partial area of a full screen, the video output
corresponding to the first control signal may be displayed
overlapping on a playback screen of first content.

Accordingly, when the video output corresponding to the
first control signal i1s determined or identified as a video
output displayed only 1 a portion of the full screen, the
processor 110 may control the video output corresponding to
the first control signal to be displayed using an overlapping
display method.

For example, when the processor 110 receives a control
signal for requesting to output a home menu screen from the
second control device 101 during playback of game content,
the processor 110 may perform an operation corresponding
to the first control signal to mimmize/reduce inconvenience
of a game user who 1s watching the game content.

For example, when the video output corresponding to the
first control signal 1s displayed using an overlapping display
method, based on a resolution of an 1mage corresponding to
the first content, the processor 110 may generate a full screen
1330 including a partial screen including the playback image
(e.g., 201) of the first content and a partial screen (e.g., 221)
including the video output corresponding to the first control
signal.

Referring to FIG. 13, when an aspect ratio of the display
120 1s 16:9 and an aspect ratio of an 1mage corresponding to
the game content that 1s being played 1s 21:9, a full screen
1310 displayed when the game content 1s played may
include a playback image 1320 of the game content and
black areas (e.g., 1325). The full screen 1310 may be the
same as the full screen 481 described with reference to FIG.
7D.

Based on a resolution of an image corresponding to the
first content, the processor 110 may obtain information
about a size and an arrangement of an area (e.g., black area)
where the playback image 1320 1s not output on the full
screen 1310. For example, when the display 120 supports up
to 8K resolution and 1s expressed as 7680 horizontal pixels
and 4320 vertical pixels and a resolution of an 1mage
corresponding to the first content 1s known, the processor
110 may determine how many areas (e.g., black areas) where
an 1mage corresponding to the first content 1s not displayed
exist 1n the display 120 and where they are located 1n the
display 120. Also, when the processor 110 knows an attri-
bute of the video output corresponding to the first control
signal, the processor 110 may determine at least one of a
s1ze, a resolution, and a position of a display area for the
video output corresponding to the first control signal.

Accordingly, based on an 1image corresponding to the first
content (e.g., an 1image of a playback image) and an attribute
of the video output corresponding to the first control signal,
the processor 110 may control the image processing unit 123
to display an interface screen (e.g., the home menu screen
221) corresponding to the first control signal 1n an area (e.g.,
arca 1325) where the playback image 1320 of the game
content 1s not displayed in the full screen 1310.

For example, when a control signal for requesting to
output an 1mage 13350 corresponding to a home menu screen
1s received from the second control device 101 while the
game content 1s being played, the processor 110 may control
the 1mage processing unit 125 to display the image 13350
corresponding to the home menu screen 1n an area (e.g., the
area 1325) where the playback image 1320 of the game
content 1s not displayed in the full screen 1310. For example,
the 1mage processing unit 125 may generate a first 1image
201 that 1s a playback image of the game content through the
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video module 1214, may generate the home menu screen
221 through the graphics module 1217, and may generate
the full screen 1330 by mixing the first image 201 with the
home menu screen 221 using the mixer 1219. Accordingly,
the display 120 may display an image generated by the
image processing unit 125,

As described with reference to FIG. 13, based on a
resolution of an 1mage corresponding to the first content, the
processor 110 according to a disclosed embodiment may
generate the full screen 1330 including the first image 201
that 1s a playback image of the game content and the home
menu screen 221 to minimize/reduce inconvenience of a
game user who 1s watching the game content.

For example, based on the first control signal being
identified as not a control signal for requesting video output,
the processor 110 may perform an operation corresponding,
to the first control signal 1n a background environment while
playback of the first content 1s maintained. An example
where an operation corresponding to the first control signal
1s performed 1n a background environment will be described
in greater detail below with reference to FIG. 14.

For example, when a control signal 1s a control signal
generated by selecting a volume key for requesting volume
up, the processor 110 may control the audio processing unit
140 and the audio output unit 150 1n a background envi-
ronment to increase a volume of audio output while play-
back of the game content 1s maintained.

FIG. 14 1s a diagram 1illustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. The same elements i FIG. 14 as those 1n FIG. 13 are
denoted by the same reference numerals.

Referring to FIGS. 12 and 14, the image processing unit
125 may generate the first image 201 that 1s a playback
image ol game content through the video module 1214, may
generate an icon 1450 through the graphics module 1217,
and may generate a full screen 1430 by mixing the first
image 201 with the i1con 1450 using the mixer 1219.
Accordingly, the display 120 may display an image gener-
ated by the 1image processing unit 125.

The processor 110 may control the first image 201 that 1s
a playback image of the game content to be continuously
displayed by maintaining playback of the game content. The
processor 110 may control the full screen 1430 to be
displayed so that the 1con 1450 indicating that an operation
according to a first control signal 1s performed does not
cover the first image 201. For example, the 1icon 1450 may
be an mdicator indicating that a volume has increased by 14
due to volume up. The 1con 1450 corresponding to an
operation performed 1n a background environment may be
displayed 1n a semi-transparent state so as not to interfere
with a game user watching the game content.

In a disclosed embodiment, the processor 110 may per-
form screen splitting, based on the first control signal being
identified as a control signal for requesting video output 1n
operation S910 described with reference to FIG. 9. A tull
screen output according to screen splitting will be described
below 1n detail with reference to FIGS. 15 and 16.

FIG. 15 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. In FIG. 15, the same elements as those 1n FIGS. 4B
and 13 are denoted by the same reference numerals. Hence,
the same description as that made with reference to FIGS.
4B and 13 may not be repeated.

FIG. 16 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
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received by a display device, according to various embodi-
ments. In FIG. 16, the same elements as those 1n FIGS. 7E
and 13 are denoted by the same reference numerals. Hence,
the same description as that made with reference to FIGS.
7E and 13 may not be repeated.

For example, when 1t 1s determined that a first control
signal 1s a control signal for requesting video output, the
processor 110 may perform screen splitting to split a full
screen 1mnto two partial screens. For example, the processor
110 may split a full screen 1nto two partial screens and may
respectively display a playback screen of game content and
a first user interface screen in the two partial screens.

Also, when a first control signal 1s 1dentified as a control
signal for requesting video output corresponding to a full
screen, the processor 110 may split a screen of the display
device 301 into a plurality of partial screens and may control
the playback screen of the first content and the first user
interface screen corresponding to the first control signal to
be respectively output on the plurality of partial screens.

For example, based on at least one of the first control
signal and an attribute of video output corresponding to the
first control signal, when 1t 1s 1dentified that the video output
corresponding to the first control signal corresponds to a full
screen, the processor 110 may split a screen of the display
device 301 into a plurality of partial screens and may control
the playback screen of the first content and the first user
interface screen corresponding to the first control signal to
be respectively output on the plurality of partial screens.

Referring to the example of FIG. 15, when a first control
signal received from the second control device 101 15 a
control signal for requesting to output the game home screen
479, the processor 110 may split a full screen 1530 into the
partial screen 471 where the game 1mage 201 corresponding
to game content that 1s being played is to be output and the
partial screen 472 where the game home screen 479 1s to be
output. The processor 110 may respectively display the
game 1mage 201 and the game home screen 479 1n the two
partial screens 471 and 472.

For example, the processor 110 may perform screen
splifting to maximize/improve screen use etliciency. For
example, the processor 110 may split a full screen into the
partial screen 471 where the game 1image 201 1s to be output

and the partial screen 472 where the game home screen 479
1s to be output so as to minimize/reduce a black area 1n the
tull screen 1530.

Referring back to FIG. 11, the first image processing
module 1110 of the image processing unit 125 may generate
the partial screen 471 including the game 1mage 201 corre-
sponding to the game content and the second image pro-
cessing module 1120 may generate the partial screen 472
including the game home screen 479. The mixer 1130 may
output the full screen 1530 obtained by mixing the partial
screen 471 generated by the first image processing module
1110 with the partial screen 472 generated by the second
image processing module 1120. Accordingly, the display
120 may display the full screen 470.

Referring to the example of FIG. 16, a layout of a full
screen 1630 may be different from a layout of the full screen
470 described with reference to FIG. 15. A layout of a full
screen may vary according to screen splitting.

Referring to FIG. 16, the full screen 1630 may be split
into a first partial screen 1631 and a second partial screen
1632. The partial screen 1631 and the partial screen 1632
respectively correspond to the area 736 and the area 737
described with reterence to FIG. 7E, and thus, a detailed
description thereol may not be repeated here.
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The processor 110 may perform screen splitting to maxi-
mize/1mprove screen use efliciency, based on an attribute of
an 1mage included 1n each of a plurality of partial screens
(e.g., a size, a shape, a resolution, and/or an aspect ratio). For
example, the processor 110 may split a screen of the full
screen 1630 to mimmize/reduce a black area in the full
screen 1630.

Referring back to FIG. 11, the first image processing
module 1110 of the image processing unit 125 may generate
the partial screen 1631 including the first image 201 corre-
sponding to game content, and the second 1mage processing
module 1120 may generate the partial screen 1632 including,
the game home screen 291. The mixer 1130 may output the
tull screen 1630 obtained by mixing the partial screen 1631
generated by the first image processing module 1110 with
the partial screen 1632 generated by the second image
processing module 1120. Accordingly, the display 120 may
display the full screen 1630.

FI1G. 17 1s a flowchart 1llustrating an example method of
operating a display device, according to various embodi-
ments. An operation method 1700 of a display device of
FIG. 17 may be a flowchart illustrating operations per-
tformed by the display device 100, 300, or 301 according to
a disclosed embodiment described with reference to FIGS.
1 to 3B. Also, 1n the operation method 1700 of the display
device of FIG. 17, the same elements as those 1n FIG. 6 are
denoted by the same reference numerals. Accordingly, when
operations included 1n the operation method 1700 of the
display device are descried, the same description as that
made for operations performed by the display device 100,
300, or 301 of FIGS. 1 to 16 may not be repeated.

Also, the following will be described assuming that the
operation method 1700 of the display device 1s performed by
the display device 301 of FIG. 3B.

Referring to FI1G. 17, 1n the operation method 1700 of the
display device, when a first control signal i1s received 1n
operation S610, 1t may be 1dentified or determined whether
game content 1s being played (S611). For example, the
processor 110 may determine or 1identity whether the display
device 301 1s playing the game content at a time when the
first control signal 1s received.

When 1t 1s determined 1n operation S611 that the display
device 301 1s playing the game content, operation S615
described with reference to FIG. 6 may be performed.

When 1t 1s determined in operation S611 that the display
device 301 1s not playing the game content, the operation
method 1700 of the display device may determine or iden-

tify whether the display device 301 is outputting a game-
related screen (S1710).

For example, when a service different from a game
service 1s provided from among a plurality of services
provided by the display device 301, the display device 301
may not be playing the game content and may not output a
game-related screen.

For example, when a service diflerent from a game
service 1s provided from among a plurality of services
provided by the display device 301, the operation method
1700 of the display device may enter operation S1725.

For example, a game-related screen may not be a game
playback image, but may be a screen output while a game
application 1s executed. For example, a game-related screen
may be a game setting screen or a game chatting screen.

For example, the processor 110 may determine or identify
whether the display device 301 1s not playing the game
content but 1s outputting a game-related screen at a time
when the first control signal i1s received. For example, the
processor 110 may identily whether the display device 301
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1s executing a game application but 1s not playing the game
content at a time when the first control signal 1s received. For
example, the processor 110 may identily whether the display
device 301 is performing a game-related setting or a game-
related additional service (e.g., a game-related chatting
service) at a time when the first control signal i1s recerved.

When 1t 1s 1dentified 1n operation S1710 that the display
device 301 1s outputting a game-related screen, the processor
110 may identify whether the first control signal 1s received

from the game control device 102 (81720). Operation S1720
may be performed by the processor 110.

When 1t 1s identified in operation S1720 that the first
control signal 1s recerved from the game control device 102,
a full screen including a game home screen may be dis-
played (51730).

When 1t 1s 1dentified 1n operation S1720 that the first
control signal 1s not received from the game control device

102, a full screen including a home menu screen may be
displayed (51740).

When 1t 1s 1dentified in operation S1710 that the display
device 301 does not output a game-related screen, a full
screen mncluding a home menu screen may be displayed
(51740).

Operations S1730 and S1740 may be performed by the
display 120 under the control of the processor 110.

In FIG. 17, 1n order to distinguish tull screens respectively
output in operations S630, S620, S1730, and S1740, the tull
screens are displayed as a first full screen, a second full
screen, a third full screen, and a fourth full screen. Herein-
alter, examples of full screens output in operations S620,
S1730, and S1740 will be described 1n greater detail below
with reference to FIGS. 18 to 20.

FIG. 18 1s diagram illustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. The same elements 1n FIG. 18 as those i FIGS. 2C
and 2H are denoted by the same reference numerals.

The operation method 1700 of the display device may
perform operation S1720 when game content 1s not being
played but a game-related screen 1s being output.

For example, when 1t 1s 1dentified that a first control signal
1s not received from the game control device 102 (for
example, when 1t 1s 1dentified that the first control signal 1s
received from a control device different from the game
control device 102) while the display device 301 1s display-
ing the game setting screen 281 that 1s a game-related screen
on the display 120, the operation method 1700 of the display
device may perform operation S1740.

Referring to the example of FIG. 18, as operation S1740
1s performed, based on the first control signal being received
from a control device (e.g., the TV control device 101)
different from the game control device 102 while the display
device 301 1s displaying the game setting screen 281, the
home menu screen 240 may be displayed as a full screen.

For example, when a game user 1s not currently playing
a game through the display device 301, there 1s no need to
consider inconvenience to the game user that may occur due
to interruption of the game being played. Accordingly, when
the game 1s not being played (e.g., only a game-related
screen 1s being displayed) and a first control signal corre-
sponding to a home key 1s received from a control device
(e.g., the TV control device 101) different from the game
control device 102, the display device 301 may operate to
output a home menu screen 1n response to the first control
signal without 1gnoring the received first control signal.
Accordingly, the display device 301 may operate to meet the
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intention of another user using the display device 301 (e.g.,
a user who wants to control the display device 301 using the
TV control device 101).

FIG. 19 1s a diagram 1illustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. The same elements 1n FIG. 19 as those in FIGS. 2E
and 2H are denoted by the same reference numerals.

The operation method 1700 of the display device may
perform operation S1720 when game content 1s not being,
played but a game-related screen 1s being output.

For example, when a first control signal 1s received from
the game control device 102 while the display device 301 1s
displaying the game setting screen 281 that 1s a game-related
screen on the display 120, the operation method 1700 of the
display device may perform operation S1740.

Referring to the example of FIG. 18, as operation S1740
1s performed, based on the first control signal being received
from the game control device 102 while the display device
301 1s displaying the game setting screen 281, the game
home screen 260 may be displayed as a full screen.

For example, when a game user 1s not currently playing
a game through the display device 301 but 1s watching a
game-related screen (e.g., 281), the game user generally
wants to use a game service through the display device 301.
Accordingly, even when only the game-related screen 1s
being displayed, if the game user selects a home key through
the game control device 102 and the first control signal
corresponding to the selection 1s received by the display
device 301, the game user 1s highly likely to request a game
home screen that 1s a game-related home screen. Hence, the
game home screen 260 may be displayed as a full screen by
reflecting the intension of the game user.

FI1G. 20 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. The same elements 1n FIG. 20 as those i FIG. 2C are
denoted by the same reference numerals.

The operation method 1700 of the display device may
identily whether a game-related screen 1s being output when
game content 1s not being played (S1710). Operation S1710
may be performed by the processor 110.

When 1t 1s 1dentified 1n operation S1710 that the display
device 301 1s not outputting a game-related screen, the
operation method 1700 of the display device may output a
tull screen including a home menu screen (S1750).

Referring to the example of FIG. 20, the display device
301 1s not playing game content and 1s displaying a screen
(e.g., a movie playback screen 2000) that 1s not a game-
related screen. When a first control signal received while the
movie playback screen 2000 1s being displayed 1s not
received from the game control device 102 (e.g., when
received from the TV control device 101 different from the
game control device 102), the display device 301 may output
the home menu screen 240 as a full screen based on the
received first control signal.

For example, when a game user 1s not currently playing
a game through the display device 301, there 1s no need to
consider mnconvenience to the game user that may occur due
to iterruption of the game being played. Accordingly, when
a game 15 not being played and a first control signal
corresponding to a home key i1s received from a control
device (e.g., the TV control device 101) different from the
game control device 102 while a screen unrelated to a game
(e.g., the movie playback screen 2000) 1s being displayed,
the display device 301 may operate to output a home menu
screen 1n response to the first control signal without ignoring
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the recerved first control signal. Accordingly, the display
device 301 may operate to meet the intention of another user
using the display device 301 (e.g., a user who wants to
control the display device 301 using the TV control device
101).

FIG. 21 1s a flowchart illustrating an example method of
operating a display device, according to various embodi-
ments. An operation method 2100 of a display device of
FIG. 21 may be a flowchart illustrating operations per-
formed by the display device 100, 300, or 301 according to
a disclosed embodiment described with reference to FIGS.
1 to 3B. Also, in the operation method 2100 of the display
device of FIG. 21, the same elements as those in FIGS. 6 and
17 are denoted by the same reference numerals. Accord-
ingly, when operations included in the operation method
2100 of the display device are described, the same descrip-
tion as that made for operations performed by the display
device 100, 300, or 301 of FIGS. 1 to 20 may not be repeated
here.

Also, the following will be described assuming that the
operation method 2100 of the display device 1s performed by
the display device 301 of FIG. 3B.

Referring to FI1G. 21, after operation S1710, the operation
method 2100 of the display device may perform operation
S1725.

For example, when the display device 301 does not output
a game-related screen, the operation method 2100 of the
display device may identity whether a received first control
signal 1s received from the game control device 102 (S1725).
Operation S1725 may be performed by the processor 110.

When 1t 1s 1dentified 1n operation S1725 that the first
control signal 1s recerved from the game control device 102,
the operation method 1700 of the display device may
perform operation S1730. Operation S1730 included in the
operation method 2100 of the display device will be
described below 1n detail with reference to FIG. 23.

When 1t 1s 1dentified 1n operation S1725 that the first
control signal 1s not received from the game control device
102 (specifically, when 1t 1s 1dentified that the first control
signal 1s received from a control device different from the
game control device 102), the operation method 1700 of the
display device may perform operation S1750. Operation
S1750 included 1n the operation method 2100 of the display
device will be described below in detail with reference to
FIG. 22.

Operations S1740 and S1750 may be performed by the
display 120 under the control of the processor 110. Also, 1n
FIG. 21, 1 order to distinguish full screens respectively
output in operations S630, S620, 51730, and S1750, the tull
screens are displayed as a first full screen, a second full
screen, a third full screen, and a fourth full screen.

FIG. 22 1s a diagram 1llustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. The same elements 1n FIG. 22 as those i FIGS. 2B
and 20 are denoted by the same reference numerals.

Referring to the example of FIG. 22, the display device
301 1s not playing game content and 1s displaying a screen
(e.g., the movie playback screen 2000) that 1s not a game-
related screen. When a first control signal received while the
movie playback screen 2000 1s being displayed 1s not
received from the game control device 102 (e.g., when
received from the TV control device 101 that 1s a control
device different from the game control device 102), the
display device 301 may output a home menu screen 2210
including the home menu 231 as a full screen based on the
received first control signal.
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FIG. 23 1s a diagram 1illustrating an example operation of
switching an output screen based on a control signal
received by a display device, according to various embodi-
ments. The same elements 1n FIG. 22 as those 1n FIGS. 2E
and 20 are denoted by the same reference numerals.

Referring to the example of FIG. 22, the display device
301 1s not playing game content and i1s displaying a screen
(e.g., the movie playback screen 2000) that 1s not a game-
related screen. When 1t 1s 1dentified that the first control
signal received while the movie playback screen 2000 1s
being displayed 1s received from the game control device
102, the display device 301 may output the game home
screen 260 as a full screen based on the recerved first control
signal.

For example, the game control device 102 1s a control
device for using and controlling a game. Accordingly, 1t 1s
highly like that a home key received from the game control
device 102 was selected according to a user’s intention to
use a game. Accordingly, even when a game 1s not being
played and a game-related screen 1s not being output, a first
control signal corresponding to a home key recerved from
the game control device 102 1s highly like to be a control
signal for requesting to call a game home screen. Hence,
operation S1750 may be performed to meet the intention of
the game user.

As described with reference to FIGS. 1 to 23, according
to a display device and an operation method thereot accord-
ing to a disclosed embodiment, the display device that
receives a control signal from any one of a plurality of
different control devices including the same key may operate
to better meet a user’s intention, thereby increasing user
satisfaction.

For example, according to a display device and an opera-
tion method thereof according to a disclosed embodiment, a
control signal received from any one of a plurality of remote
control devices may be processed so that playback of a game
1s not stopped regardless of the mtention of a user playing
the game. Accordingly, because the game 1s not suddenly
stopped regardless of the intention of the user playing the
game through the display device, the game user may not
experience 1nconvenience. Accordingly, according to the
display device and the operation method thereol according
to a disclosed embodiment, the satisfaction of the user
playing the game through the display device may be
increased.

Also, according to a display device and an operation
method thereol according to a disclosed embodiment, screen
switching corresponding to a control signal may be per-
formed based on a type of a control device that transmuits the
control signal and content or a screen that 1s currently being
output by the display device. Accordingly, the display device
may operate to better meet the intention of a user using the
display device, thereby increasing user satistfaction.

An operation method of a display device according to an
embodiment of the present disclosure may be implemented
as a program command executable by various computer
means and may be recorded on a non-transitory computer-
readable medium. Also, an embodiment may be imple-
mented 1 a computer-readable recording medium having
recorded thereon at least one program including instructions
for executing an operation method of a display device.

The computer-readable medium may include program
commands, data files, data structures, and the like separately
or in combinations. The program commands recorded on the
computer-readable medium may be specially designed and
configured for the present disclosure or may be well-known
to and be usable by one of ordinary skill in the art of
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computer software. Examples of the computer-readable
recording medium 1nclude a magnetic medium such as a
hard disk, a floppy disk, or a magnetic tape, an optical
medium such as a compact disc read-only memory (CD-
ROM) or a digital versatile disc (DVD), a magneto-optical
medium such as a floptical disk, and a hardware device
specially configured to store and execute program com-
mands such as a ROM, a random-access memory (RAM), or
a flash memory. Examples of the program commands
include advanced language code that may be executed by a
computer using an terpreter or the like as well as machine
language code made by a compiler.

A machine-readable storage medium may be provided as
a non-transitory storage medium. Here, a ‘non-transitory’
storage medium may not include a signal (e.g., an electro-
magnetic wave) and 1s tangible, but does not distinguish
whether data 1s stored semi-permanently or temporarily in
the storage medium. For example, the ‘non-transitory stor-
age medium’ may include a bufler 1n which data 1s tempo-
rarily stored.

According to an embodiment, methods according to vari-
ous embodiments of the present disclosure may be provided
in a computer program product. The computer program
product 1s a product purchasable between a seller and a
purchaser. The computer program product may be distrib-
uted 1n the form of a machine-readable storage medium
(e.g., a compact disc read-only memory (CD-ROM)), or
distributed (e.g., downloaded or uploaded) online via an
application store (e.g., Play Store™) or between two user
devices (e.g., smartphones) directly. When distributed
online, at least part of the computer program product (e.g.,
a downloadable application) may be temporarily generated
or at least temporarily stored 1n a machine-readable storage
medium, such as a memory of a server of a manufacturer, a
server of an application store, or a relay server.

While the disclosure has been 1llustrated and described
with reference to various example embodiments, it will be
understood that the various example embodiments are
intended to be illustrative, not limiting. It will also be
understood by those skilled 1n the art that various changes in
form and detail may be made without departing from the true
spirit and full scope of the disclosure, including the
appended claims and their equivalents. It will also be
understood that any of the embodiment(s) described herein
may be used in conjunction with any other embodiment(s)
described herein.

What 1s claimed 1s:

1. A display device comprising:

a display;

a communication interface, comprising circuitry, config-
ured to communicate with at least one of a first control
device comprising a first key for executing a first
function of the display device and a second control
device comprising a second key for executing the first
function of the display device; and

at least one processor, comprising processing circuitry,
individually and/or collectively configured to execute
at least one instruction to cause the display device to:

in response to a control signal corresponding to the first
key being received from the first control device while
first content 1s being played, perform a first operation to
output a first full screen, and

in response to a control signal corresponding to the
second key being received from the second control
device while the first content 1s being played, perform
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a second operation different from the first operation to
output a second full screen different from the first full
screen,

wherein the first content comprises game content, and

the first control device comprises a game control device

having at least one key for exclusively performing a
specific function related to the game content,

wherein the at least one key comprises at least one of a

game start key, a game end key, a game pause key, a
game configuration key, a direction key, a position
movement key, a vibration intensity control key, or a
joystick.

2. The display device of claim 1, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to: perform the second operation to maintain play-
back of the first content, based on the control signal corre-
sponding to the second key being received from the second
control device while the first content 1s being played.

3. The display device of claim 1, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one nstruction to cause the display
device to: perform the second operation to 1gnore the control
signal corresponding to the second key while maintaining
playback of the first content, based on the control signal
corresponding to the second key being received from the
second control device while the first content 1s being played.

4. The display device of claim 1, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to: generate a {irst user 1nterface screen correspond-
ing to the control signal corresponding to the second key,
and perform the second operation to output the first user
interface screen through the display while maintaining play-
back of the first content, based on the control signal corre-
sponding to the second key being received from the second
control device while the first content 1s being played.

5. The display device of claim 4, wherein at least one
processor, mndividually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to:

maintain playback of the first content, based on the

control signal corresponding to the second key being
rece1ved from the second control device while the first
content 1s being played, and

determine whether to generate the first user interface

screen, based on a result of i1dentifying whether the
control signal corresponding to the second key 1s a
control signal for requesting video output.

6. The display device of claim 5, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one nstruction to cause the display
device to: based on 1dentifying that the control signal
corresponding to the second key 1s not a control signal for
requesting video output, perform an operation correspond-
ing to the control signal corresponding to the second key 1n
a background environment while playback of the first con-
tent 1s maintained.

7. The display device of claim 5, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to:

based on identifying that the control signal corresponding

to the second key 1s a control signal for requesting
video output, generate the first user interface screen
while playback of the first content 1s maintained, and
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control the display to display the second full screen
comprising a playback image of the first content and
the first user interface screen.

8. The display device of claim 7, wherein at least one
processor, mndividually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to:

based on 1dentifying that the control signal corresponding

to the second key 1s a control signal for requesting
video output corresponding to a full screen,

split a full screen of the display device into a plurality of

partial screens, and control the playback image and the
first user interface screen to be respectively output on
the plurality of partial screens.

9. The display device of claim 7, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one nstruction to cause the display
device to: determine a layout of the second full screen, based
on a resolution of an 1mage corresponding to the first
content.

10. The display device of claim 7, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to: determine a layout of the second full screen, based
on at least one of a resolution of the playback image and an
attribute of the first user interface screen.

11. The display device of claim 1, wherein the first full
screen 1ncludes the first content and wherein the second full
screen includes the first content.

12. The display device of claim 1, wherein at least one
processor, mndividually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to:

control the first full screen comprising a game home

screen comprising at least one game-related menu to be
output on the display, based on the control signal
corresponding to the home key being received from the
first control device while the game content 1s being
played, and

control the second full screen different from the first full

screen to be output while maintaining playback of the
game content, based on the control signal correspond-
ing to the home key being recerved from the second
control device while the game content 1s being played.

13. The display device of claim 1, wherein at least one
processor, individually and/or collectively, 1s configured to
execute the at least one instruction to cause the display
device to:

control the first full screen comprising a game home

screen comprising at least one game-related menu to be
output on the display, based on the control signal
corresponding to the home key being received from the
first control device while the game content 1s being
played 1n response to provision of the game service,
and

control a full screen comprising a home menu screen

comprising a plurality of menus respectively corre-
sponding to a plurality of categories to be output, based
on the control signal corresponding to the home key
being recerved from the first control device while a
service different from the game service from among a
plurality of services provided by the display device 1s
being provided.

14. The display device of claim 1, wherein the specific
function comprises starting or ending the game content.
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15. The display device of claim 1, wherein the at least one
processor 1s, individually and/or collectively, configured to
execute the at least one instruction to cause the display
device to:

in response to the control signal corresponding to the first

key being received from the first control device while
second content different from the first content 1s being
played, display a full screen corresponding to the first
function, and

in response to the control signal corresponding to the

second key being received from the second control
device while the second content different from the first
content 1s being played, display the tull screen corre-
sponding to the first function.

16. A method of operating a display device, the method
comprising;

in response to a control signal corresponding to a first key

being received from a first control device while first
content 1s being played, performing a first operation to
output a first full screen, the first control device com-
prising the first key for executing a first function of the
display device, and

in response to a control signal corresponding to a second

key being received from a second control device while
the first content 1s being played, performing a second
operation different from the first operation to output a
second full screen different from the first full screen,
the second control device comprising the second key
for executing the first function of the display device
wherein the first content comprises game content,

the first control device comprises a game control device

having at least one key for exclusively performing a
specific Tunction related to the game content, and
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the at least one key comprises at least one of a game start
key, a game end key, a game pause key, a game
configuration key, a direction key, a position movement
key, a vibration intensity control key, or a joystick.

17. A non-transitory computer-readable recording
medium having recorded thereon a program for executing
the operation method of the display device of claim 16 on a
computer.

18. The method of claim 16, wherein the first full screen
comprises a game home screen comprising at least one
game-related menu to be output on the display, and the
second full screen 1s different from the first full screen 1s

output while maintaining playback of the game content.

19. The method of claim 16, comprising:

controlling the first full screen comprising a game home
screen comprising at least one game-related menu to be
output on the display, based on the control signal
corresponding to the home key being received from the
first control device while the game content 1s being
played in response to provision of the game service,
and

controlling a full screen comprising a home menu screen
comprising a plurality of menus respectively corre-
sponding to a plurality of categories to be output, based
on the control signal corresponding to the home key
being recerved from the first control device while a
service different from the game service from among a
plurality of services provided by the display device 1s
being provided.
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